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ARTICLE I. 



CONVERSION OF LIGHT INTO HEAT. 
By LeB. Botsford, M. D. 

{Read ^th January ^ 1884). 

THERE are but few physical facts more definitely settled and 
accepted, than that of the conversion of motion into heat. 
So thoroughly is this understood, that, given the volume of matter, 
and the velocity of movement, the amount of heat evolved from 
a sudden stopping of the moving mass can be very accurately 
ascertained. 

The great cold which exists in the upper air sufficiently shows 
that the rays from the sun do not produce any sensible rise in the 
temperature of the atmosphere, and that it is chiefly when the 
rays of light approach the surface of the earth that heat becomes 
developed, first in the objects against which the light strikes, then 
indirectly in the air by contact with those substances which have 
been heated by the sun's rays. Air also may be artificially heated. 
No doubt can enter the mind but that heat is developed by the 
action of the direct rays, and man and beast alike seek shelter 
from its effects in the cooler shades. 

Light, we all know, is the result of vibrations in a medium in- 
finitesimal in its tenuity, and passes along with great velocity. If 
these vibrations should be stopped by any material substance, 
then they must either cease to exist altogether, or manifest some 
condition of force which could be stated as their equivalent. 

(3) 
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To ascertain what one of the new conditions might be, a few 
experiments were made, of which I give you the result. 

Three glass test tubes were used, each holding about an ounce 
of fliiid. When equally filled, they were first placed in a vessel 
of water until they all showed the same degree, about 64° F. 
The air ranged at 65°. The three tubes were then exposed to the 
direct rays of the sun. One tube was filled with a black solution 
of India ink. Another with a solution of iodine, the color of 
brandy ; the third with a light yellow fluid. 

FIRST EXPERIMENT. 

India Ink. 

After the ist 5m 72 

2nd " ...: 73 

" 3rd " 74 

" 4th " 76 

SECOND EXPERIMENT. 

First tube black, the second blue, from sulp. copper, the third 
a yellow tinge. 

Black. Blub. Yellow. 

5m I St observation 72 69 68 

2nd " 74 72 70 

THIRD EXPERIMENT. 

Black. Yellow Tinge. Water. 

ist observation 72 70 69 . 

2nd " ..., 75 72 70 

25m 3rd " 80 74 72 

45 4th " 80 75 74 

1.30 5th " 84 76 76 

The black tube caused a shadow Hke any solid substance not 
transparent, the iodine solution a modified one, and the third still 
less. In the third experiment, when water was used, the shadow 
was slight, showing the passage of the light through the tube and 
water. In the three experiments, the heating of the black liquid 
was more rapid and decided, and in the third experiment, when 
one tube contained the ink, the second water, and the third water 
slightly tinged with the yellow, the black tube showed a decided 
susceptibility. 
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The conclusion to be drawn from these experiments would 
appear to be that the absorption or cessation of the light vibra- 
tions was the cause of the increased temperature, or in other words 
the vibrations of light-motion were changed in proportion as they 
were stopped into a correlated force, namely, heat. 

Another experiment was made to test the rate of cooling of 
different colored liquids. 

The three tubes, one of ink and two of water, were placed in 
a vessel of water heated to 110° F., and when heated up to that 
point were placed under equal conditions. After five minutes all 
three had cooled down uniformly, and at the end of a half hour all 
stood at 74° F. 

From this experiment it was evident that direct vibrations yr^/;^ 
the black fluid and from water did not differ, and that the cooling 
took place probably from the contact of the tubes and their con- 
tents with the surrounding air ; that the heat was abstracted chiefly 
by a medium acting equally upon the tubes ; that dark substances 
or fluids do not radiate more rapidly than colorless fluids, and 
that the heat does not pass off in the kind of vibrations which 
constitute light its correlated force, but follows the law of direct 
contact. 
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ARTICLE II. 



DISCOVERIES AT A VILLAGE OF THE STONE AGE 
AT BOCABEC, N. B. 

By G. F. Matthew. M.A., F.R.S.C. 

{Readsth February. 1884.) 

\ NUMBER of the members of this Society combined to form 
IX a Summer Encampment in Charlotte County for the pur- 
pose of studying, during a short vacation, the Botany, Zoology 
and Archaeology of a locality in that County. As the work in 
the last-named branch of study was entrusted to me, it becomes 
my duty this evening to tell you of the result of our investigation 
in the kitchen-middens at the place referred to. 

First, however, I may mention that our party left St. John by 
the Grand Southern Railway on 6th August last, and were joined 
at our destination by other members of the Society from St. 
Stephen and Queens County. 

To the Manager of the Grand Southern Railway we owe our 
thanks for carrying the party at reduced fare, and for transporting 
our outfit free of charge ; and to George F. Hibbard, Esq., and 
Mr. Alexander Boyd for much kindness and attention during our 
stay in St. George and at Bocabec. 

DESCRIPTION OF THE VILLAGE SITE AND ITS SURROUNDINGS. 

The spot chosen for investigation was a group of kitchen - 
middens or shell heaps which mark the site of an abandoned 
village of the Stone Age at a place called Phil's Beach, near the 
mouth of the Bocabec River. The site was well chosen, for the 
advantages of the place to a people who depended for existence on 
hunting and fishing are manifold. A clay flat, flanked on the 
west by a long protecting hill of felsite rock, running parallel to 
the course of the Bocabec River, and on the east by a similar 
ridge which separates this river from Digdeguash Inlet, was the 
spot chosen for the principal settlement. To the north of this 
clay flat, where there is now an open field, the standing forest 
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broke off the keen winds of winter ; and to the south was the 
sea-beach, where drift wood in abundance was thrown up, and 
where boats or canoes could be kept, secure from the rising and 
falling tide. 

The tide rises from twenty to twenty-five feet at this place ; 
and as the lower half of the beach is stony, it is probable that the 
savages who dwelt here obtained their principal supplies of shell- 
fish at some other point. A sandy beach, and therefore one more 
suitable for clams, exists on the river about half a mile further up 
than Phil's Beach ; and extensive sand -flats abounding with these 
bivalves are found around the shores of Hog Island, off the mouth 
of Bocabec River. These sands, below the surface, are black with 
organic matter accumulated by the decay of marine animals 
(clams, &c.), and would be valuable as a fertilizer of the clay 
fields found in the valleys along these shores. Sea-fish and marine 
animals no doubt abounded then, as now, along the whole of this 
river. Herring and other fish are now taken in great quantities 
in the weirs at the mouth of the Bocabec. 

The position of the aboriginal settlement at Phil's Beach was 
also very advantageous for hunting. The inhabitants of the 
village could float up with the tide three miles, to the ,head of 
navigation, whence they had a five mile range for hunting beaver 
and larger game on the branches of the Bocabec River ; or by 
going out of the River and passing around into Digdeguash Inlet a 
still more extensive woodland tract was open to them. From the 
mouth of the Bocabec they could also cross Passamaquoddy Bay 
in various directions in search of seals and sea-birds. 

The position of this village was well chosen for defence. Its 
inhabitants appear to have had an outpost at the point on the 
eastern side of the entrance to the Bocabec River, whence a view 
could be had of all canoes approaching from the Digdeguash or 
Magaguadavic River, or the more open part of Passamaquoddy 
Bay. Another section of the settlement occupied a small beach 
on the Bocabec River a littie farther up than Phil's Beach, and 
thus guarded the northern approach to the village. 

To the east of Phil's Beach a spring of cool water flows over 
a low cliff into the sea, and would have given an unfailing supply 
of this necessary Hquid to the inhabitants of the village. In the 



REFERENCE TO WOOD-CUT. 



N 



EXPLANATION OF VILLAGE SITE. 

A — Rocky ridge on west side of village. 

B — Ruins of " PhiPs " House. 

C — Area of plowed land, — level — covered by a layer of clam shells 

about 3-10 inches thick ; here the hiit bottoms are obliterated. 
D — Swale — uneven surface, covered with weeds and bushes, and having 

scattered shell heaps. 
E— Part of the village undisturbed by the plow. Kitchen-middens deep 

and hut bottoms distinct. 
F — Low part of the swale, with irregular hillocks and shell heaps, now 

liable to be swept by the surf in heavy gales. 
G — Gravelly sea-beach in front of the village. 

The hut bottoms which have letters or numbers are those where the 

excavations referred to in this article were made. 



EXPLANATION OF HUT BOTTOM "A.** 

H — Kitchen-middens before and behind the hut bottom. 

I — Stones at the outer margin of the hut bottom. 

J — Layer of beach gravel, used to raise the sleeping bench, outlining 

the form of hut bottom. 
K — Fire-place, with charcoal, bones, sherds, etc. 
L — Layer of surface mould. 
M — Layer of pottery clay outside of hut. 
N — Bed of clay (Leda clay) underlying the hut bottoms. 
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swale to the east of the village site, now cleared, but then probably 
wooded, a further supply of water was available. 

Such was the general relation of the village of Phil's Beach to 
the surrounding country. A few words may be added as to the 
arrangement of the dwellings of which it was composed. On first 
surveying the ground, it was observed that the north side of the 
village site was comparatively smooth, having been under cultiva- 
tion since the arrival of the English, and no inequalities remained 
that would indicate where the dwellings of the ancient inhabitants 
had been. On this smooth ground we pitched our tents, and found 
it admirably adapted to our purpose, being well drained by the 
layers of shells beneath. Fully one half of the site of the village, 
however, including the part on which the shells of the kitchen- 
midden were heaped together in the greatest quantities, had never 
been disturbed by the plow. Here the ground was covered with 
a growth of the Cow Parsnip (Heracleum lanatum) intermingled 
with other coarse weeds and grasses. This herbage extended to 
the extreme limits of the village site except on the north, where 
the land had been brought under the plow. In the western part of 
the shell-covered area, where the heaps of shells were most con- 
spicuous, the presence of numerous saucer-shaped depressions indi- 
cated the positions of the huts of the aboriginal settlement. Over 
the greater portion of this uneven area no order or arrangement 
into regular streets could be observed. But near the sea beach, 
on the southern side of the village site, there was an approach to 
regularity in the position of the hut bottoms. The front row of 
huts appears to have been the favourite section for dwellings. 
Not only were the foundations of the huts more closely set in this 
row, but the refuse heaps both before and . behind them are larger 
than elsewhere. The huts of this row were very closely set, with 
alley-ways between, in some cases only four feet wide ; but the 
spaces between the huts further back were greater. Such at least 
was the arrangement of the huts in the later years during which 
this community existed. Not only were the huts more scattered 
in the rear part of the village, but anything like a systematic 
arrangement in rows entirely disappears after passing the third 
row from the front of the village. 
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Of the depressions marking the hut bottoms of the front row, 
which, as I have said, were more closely placed than those further 
back, one was much longer and deeper than the rest. This, at 
first sight, gave the impression of a long communal dwelling, and 
here we determined to begin our exploration. In digging a trench 
through a part of this depression we struck an ancient fire-place, 
which was made the centre of exploration for several feet around. 
It was found that at this point the deposit in the hut bottom was 
about two feet deep, but its fire-place rested upon an older kitchen - 
midden, or refuse-heap beneath. 

HUT BOTTOM NO. I. — ITS ANTIQUITY. 

The hut bottom of which the first named fire-place is the 
centre is distinguished on the plan as hut bottom A. The older 
shell-heap differs in several respects from that of hut bottom A ; 
there was much less charcoal mingled with the shells, and fish- 
bones were more plentiful. When also we had traced this lower 
kitchen-midden in different directions beneath and beyond hut- 
bottom A, we found stone chips or flakes, which had been struck 
off in the manufacture of weapons, differing in kind from any that 
were met with at the higher levels. The weapons found in 
the lower kitchen-midden were also larger, coarser, and of a 
different form from those exhumed from the hut bottom and waste 
heaps of A. Fragments of bone harpoons were more plentiful at 
the lower horizon, the pieces of bone more fragile, and the stone 
chips more abundantly coated with carbonate of lime than at the 
higher levels. There were also differences in the patterns of the 
pottery found in the two deposits. The ornamentation of the 
fragments of pottery found in this lower kitchen-midden was 
made with a pointed instrument having a smooth round point, 
but that of all the pottery obtained from the higher levels was 
impressed with a tool having a square or angular point, — all seem- 
ing to point to a want of continuity in the arts and habits of the 
men of the older kitchen-midden, and those who made the shell- 
heaps and occupied the hut bottom of A ; and it seems possible 
that the former belonged to a different tribe or race from the latter. 

I am the more confirmed in this impression that there was an 
older and independent occupation of this camping ground, from 
the discovery near the edge of the bank, overlooking the sea 
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beach, in and beneath the oldest kitchen -midden, of an ancient 
fire-place, so situated that it must have belonged to a hut whose 
foundation has been partly swept away by the sea ; and which 
was therefore erected and occupied when the bank extended fur- 
ther out than it now does, or when the inhabitants of hut-bottom 
A lived here. This older fire-place is marked on the plan as hut- 
bottom No. I. It was planted on a fresh layer of gravel appar- 
ently spread over the original land surface by ^ storm or by the 
surf when the land was lower than it is now, as it fills up the in- 
equalities between the stones which are scattered over the clay flat. 
There was but a film of vegetable mould between this gravel and 
the clay, from which it may be inferred that hut-bottom No. i 
marks a very early occupation of the site. The clay upon which 
the layer of gravel was spread, is the Leda or Champlain clay of 
geologists, and it does not seem likely that any very long time 
elapsed, after this portion of the land was raised above the sea, 
before ii was occupied by man. 

The foot-hold thus obtained at the sea-side by the dwellers of 
hut-bottom No. i seems to have been precarious, and when 
their successors came they placed their camps further back, and 
found a permanent site, safe from the encroachments of the sea. 

HUT-BOTTOM A — ITS FORM AND THE HABITS OF ITS 
OCCUPANTS. 

As I have already remarked, the site of hut-bottom A and 
its associated dwellings had on the surface the appearance of a 
communal dwelling, which was eight feet in breadth by thirty 
long. As our exploration progressed it was found that this 
oblong depression did not mark the foundations of a single hut 
but of several placed close together in a row. The exact form 
and size of the typical hut was disclosed by a layer of clean beach 
gravel, which we met with about fifteen (15 ) inches from the sur- 
face. This layer formed a ring around the fire-place, at a distance 
of from two (2) to three (3) feet from its centre, and was bordered 
all around by the shells of a kitchen-midden. The ring of gravel 
was about three (3) inches thick in its deepest part, and was con- 
tinuous except on the south side where a break about four (4) feet 
long marks the position of the door. Here the ends of the 
gravelly layer were upheld or bounded by a few large stones. 
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This gravelly stratum was found to form the boundary of a 
hut bottom, less than one-third of the length of the whole depression 
occupied by the row of hut bottoms, and which had a diameter of 
eight feet. Around the margin of this foundation there were 
imbedded stones of various sizes that appear to have been used 
as supports or wedges for poles of which the frame work of the 
hut was composed. No remains of these poles or of any wood 
work was discovered which could be referred to the time when 
this village site was occupied by an aboriginal people. 

There are two peculiarities in the foundation of this hut which 
would lead to the inference that the hut was conical. The first is 
the relation of the kitchen-midden to the gravel of the sleeping- 
bench. In making a trench through this hut-bottom, and others 
adjoining, sections of several layers of gravel marking such sleep- 
ing-benches were passed through at various depths in the deposit ; 
and in all, the outer edge of the gravel of the sleeping-bench was 
found to be overlapped by the shells of the kitchen-midden as 
though the shells had fallen in upon the gravel after the decay of 
the poles which had supported the walls of the hut. A second 
feature in the appearance of this foundation, which seemed to 
indicate a conical form to the dwelling, was the width between the 
ends of the gravelly layer of the sleeping-bench of hut-bottom 
A. If this space corresponds to the width of the doorway it 
would be quite out q& proportion to the size of such a dwelling, 
unless the doorway was rapidly narrowed above by the conver- 
gence of the poles supporting the sides of the hut. 

The slovenly habits of the old Neolithic people who dwelt on 
the shores of the Bocabec were quite obvious, and certainly were 
favorable to the spread of disease among them. I have said that 
they underlaid their sleeping banks with gravel, and in this prac- 
tice shewed their appreciation of the comfort of a dry bed. This 
couch they no doubt made softer by covering it with boughs, and 
warmer by the added luxury of fur-skins. Nevertheless, in some 
respects they were exceeding slovenly. ' The ashes and charcoal 
of their fire-places gradually accumulated to such an extent that 
to level up the sides of their huts they brought in gravel and threw 
it on the trampled clam shells and other debris of their feasts that 
were scattered over the floor. They were too careless to clean 
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out the smaller fragments of bones, etc., and so it happened that 
in the course of time the stones around their fire-places, which 
were used to support the firewood and the pots, were gradually 
buried up, and fresh stones had to be brought in to raise the wood 
above the embers and to support the cooking vessels. If the oc- 
cupants of a hut were careless enough to break a pot, it was more 
than probable that the fragments would be allowed to lie on the 
floor and be trampled under foot until buried out of sight among 
the debris scattered around the fire-place. The bones left after 
dinner received much the same treatment. When the flesh was 
eaten off the leg-bones they were broken up for the marrow they 
contained, and, with the smaller bones, were left scattered around 
on the floor, or perhaps the larger fragments would be flung care- 
lessly out of the door and left to fester in the sun. Occasionally 
a fit of house-cleaning would seize upon the occupants of one of 
these huts and the debris l5ang within on the floor would be 
scraped together and shovelled out at the door to mingle with the 
heap of shells and broken bones without. The evidence of these 
actions on the part of the inhabitants of hut A is found in the 
frequently alternating layers of charcoal mingled with broken 
bones, of pottery clay and other rejectamenta from the hut, which 
are found in the kitchen-midden before the door. These occur 
with c6nsiderable regularity and frequency in alternation with the 
layers of clam shells which form the bulk of the shell heap. Ow- 
ing to these occasional house-cleanings, and the vast quantities of 
clam shells thrown down around these dwellings, the kjokken- 
modding increased much more rapidly than the deposits within 
the huts ; and although fresh material was frequently brought in 
to level up the interior of the huts, the boughs and perishable 
matter within gradually decayed away and the floors sank down, 
so that now the depth of the deposit within the site of the huts 
is only about half as great as that of the shell heaps without. 

The fire-place of this hut was found to have been kept in the 
same spot from the time the hut was first built, almost until the 
setdement was abandoned. Such, however, was not the case with 
an adjoining hut-bottom (B), which was gradually shifted to the 
east, so that at the close of the, occupancy of this village site it 
was about two feet from its original position. A similar want of 
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permanency in the position of the individual hut was found to 
exist in other hut-bottoms. The huts, therefore, must have been 
re-built from time to time, and perhaps were deserted for a part 
of the year. 

There seems, however, to have been sufficient permanency to 
these hut-bottoms to warrant the assumption made in a preceding 
page, that each saucer-shaped depression in the kitchen -middens 
of this village marks the site of a hut. 

From the present aspect of the surface of the kitchen -middens 
at this village site, a rough approximation to the population of 
Bocabec River during this latter part of the Stone Age may be 
obtained. . In that part of the higher portion of the main village 
site which still remains undisturbed by the plow, there are depres- 
sions marking the position of about thirty hut-bottoms. Allow- 
ing four individuals to each hut, there would be in this part of the 
village a population of about 1 20. But behind this part of the village, 
which has been ploughed over, there is an area of about equal 
extent covered by shells ; and an additional tract of about the 
same size, more or less covered by kitchen-middens, lies to the 
east of the higher part of the village site. A population of 300 
may, thererefore, at times, on the basis above given, have lived at 
the main village at Bocabec. 

But beside this site, there were the two other small villages, 
one at the upper beach, and the other on the point to the eastward 
of the entrance of the river. Including the subsidiary villages, 
there may, therefore, at times, have been a population of 400 souls 
on the Bocabec ; though it seems more probable that half this 
number would be a sufficiently large estimate of the people of the 
Stone Age, permanently located on this river. 

It appears to have been the practice of the women who dwelt 
in hut A, to stow away their needles, pins, and other articles of 
use or adornment, at the back of the hut, and here they would 
occasionally slip down and be lost between the couch and the 
poles and stones of the outer wall. Several of the bone imple- 
ments taken from this hut bottom were found in such places. 

MANUFACTURE OF POTTERY. 

One of the occupations of the women living at Bocabec was 
the manufacture of pottery. On the western side of hut bottom 
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A was a pottery-yard, or place of deposit, where the occupants 
of this hut kept a supply of clay for the manufacture of pots and 
earthen vessels. These people had ready to their hand, in the 
flat of land which they had chosen as a site for their village, a 
good tough clay, well suited for making pottery, when mixed 
with a due proportion of sand. Nevertheless, they do not appear 
in any case to have used it, but took the mud of the sea-shore, 
near low-tide mark, for the manufacture of their ware. Such I 
infer to have been the case, for in the course of our excavations 
we came across patches of pottery clay in various spots, and at 
several levels in the hut bottoms A, B and C, and kitchen-middens 
adjoining them, and in all cases the material thus used was beach- 
mud, mingled Ayith numerous shells of mussel aild clam. In pre- 
paring this mud for use, these women of the Stone Age picked out 
the coarser stones and gravel and many of the shells before mould- 
ing and baking their pots. But in consequence of the imperfections 
of the material used as the basis of their pottery, and the very 
imperfect firing to which the ware was subjected, it was exceed- 
ingly fragile. The coarseness of the clay used in the manufacture, 
as well as these defects in the material, and the imperfect baking, 
compelled these potters to make their ware quite thick, in order 
to obtain the necessary strength. Their vessels were seldom less 
than three-eighths of an inch thick in any part, except near the 
rim, and the bottoms were usually about half an inch thick. As 
I have already remarked, the women appear to have been slovenly 
in their housekeeping, and as an added instance of this trait I may 
mention that the charred remains of their pottage still cling to 
the fragments of their vessels. In the fine charcoal and ashes 
around the fire-place of hut bottom A were found numbers of 
parched peas, and of a round seed of the size of those of the 
radish, as well as grains apparently of some kind of grass. The 
peas were about the size and appearance of Beach Peas {^Lathyrus 
maritimuSy Big.), a plant which now grows plentifully at high-water 
mark on the beach in front of the village site. 

But while animadverting upon their carelessness in some 
respects, it is only just to give them credit for a considerable 
amount of rude taste in the ornamentation of their pottery. Upon 
the fragments found at the three hut bottoms we examined there 
are no less than ten distinct designs or patterns impressed upon 
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the surface of the ware. Some of them are quite ornamental. A 
favorite style of ornamentation consisted in continuous parallel 
lines made with pointed tools ; but a more elegant pattern was a 
chevron, consisting of rows of short diagonal lines impressed in 
this manner. We did not meet with any of the tools by means 
of which these patterns were impressed upon the pottery. A 
small implement with a square point seems to have been in com- 
mon use, and another is indicated with several teeth by which 
certain rows of scolloped indentations were made. The lips of 
several of the vessels were ornamented with diagonal rows of 
indentations apparently made by an implement having three teeth. 

Some of the patterns indicate a different process of manufac- 
ture from the last : these show the print of a coarse woven fabric 
on the outside of the vessel, and sometimes also within. On 
some fragments this pattern has the appearance of a fine basket 
work, and may have been used to preserve the form of the vessel, 
as well as to ornament the surface. On other pieces of the terra 
cotta the pattern very closely resembles that left on bread by the 
coarse osnaburgh used by bakers to cover their dough. Frag- 
ments of another pot were found which bore the impression of 
flattened bunches of grass or rushes. 

One pattern of the class first referred to, consisting of square, 
incised dots, is precisely like the marking on some fragments of 
pottery which I met with about fourteen years ago at Oak Bay, 
on the western border of Charlotte County. A fragment of pottery 
found at Bocabec bears the imprint of the leaf of the fir tree {Abies 
Americana) that had been incorporated with the clay of the vessel 
before baking. It is not probable that this little leaf was in the 
clay when taken from the mud-flat of the Bocabec River, for being 
light, such a leaf would have floated on the water and been strand- 
ed near high tide mark. We can imagine that it may have fallen 
from a neighboring tree, or have stuck to the clay when it was 
thrown down beside the hut. Here we may fancy the crouching 
potter unconsciously kneading it in as she prepared her clay, and 
gave form and beauty to her work ; little thinking that she thus 
gave permanency to the outlines of a little leaf which perished 
ages ago; or that she was adding another line to the history 
of her people. 
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- Some of the patterns on the fragments of pottery from Bocabec 
are very like those on the sherds obtained by Dr. L. W. Bailey at 
the thoroughfare of Maquapet Lake, but the designs are not so 
elaborate; yet, there appears to have been much in common 
between the men of the river and those of the sea shore, in this 
art, as well as others. 

In the relative culture of the river Stone-men of Acadia and 
those of its sea coast, we seem to have a parallel to that observed 
in Denmark by Prof Steenstrup between the weapons and imple- 
ments of the men who erected the tumuli and those who left the 
Kjokken Modding in that country, but the differences between the 
work of the inland people and those of the seashore in Acadia 
do not appear to have been of so marked a character as that be- 
tween the corresponding populations in Denmark. We have as 
yet, however, but small collections to test this point, but I may 
mention incidentally that some of the skin scrapers from the St. 
John River exhibit a high finish, and are equal to the most perfect 
figured by Evans, as found in the barrows of Britain. 

IMPLEMENTS AND WEAPONS OF STONE. 

Though their pottery was coarse, the people of Bocabec showed 
a great degree of proficiency in another art, namely, the manufac- 
ture of implements of stone. 

This industry we may suppose was in the hands of the men, 
and some of the implements obtained show that it was brought to 
great perfection. 

If Longfellow was right, this work was carried on by the 
North American Indians outside of the hut. The poet's graphic 
description of the arrow- maker of the West, sitting by his hut 
door at the close of the day, is well known. I cite it, as I think 
it will be seen that his habits did not in all respects agree with 
those of the arrow-maker of the Stone Age in Acadia. 

*' At the doorway of his zvigwam 

Sat the ancient arrow-maker. 
In the land of the Dacotahs, 

Making arrow-heads of jasper, 
Arrow-heads of chalcedony "... 

Truth, however, compels me to declare that the arrow-maker 
of Bocabec conducted his operations chiefly within doors. Nor do I 
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suppose that he worked within the hut on account of any special 
secret in the manufacture, but for other reasons that I will endeavor 
to explain further on. By far the best work in this line of art at 
Bocabec was found within hut bottom A, where the chipping of the 
lance and arrow-heads was performed beside the fire-place on 
stones or supports placed near the fire. The flakes resulting from 
the manufacture of these implements were very plentiful in this 
part of the hut bottom. Very few flakes were found outside the 
hut, and these mostly beside stones used for wedging the poles of 
the frame-work that supported the covering of the hut. In the 
kitcheti-midden, flakes are quite rare. It would, therefore, appear 
that the arrow and lance-heads were fabricated beside the fire- 
place, and apparently at times with the help of the fire-light, for 
the flakes were more abundant at the sides and back of the fire- 
place than in the front. The lance-heads were flat, and of a long 
oval pattern * a narrower and thicker point, of which one example 
was found, was probably a javelin-point ; and another that was 
triangular and barbed at the base would be regarded as a spear- 
point. All the weapons of this type that we met with were made of 
petrosilex or a highly quartzose felsite, and most of the arrow- 
heads were fabricated from these materials, but we found a few 
that were made of quartz and jasper. 

The arrow-points were chiefly of three patterns, viz., lozenge 
shaped, lanceolate-leaf-form and triangular, with lateral notches 
for securing the point to the shaft. Many of these arrow-points 
were rudely made, others more highly finished. The workman- 
ship on one of the triangular, notched arrow- points of petrosilex 
rock could not be surpassed. It was finely serrated on the edges 
and had a fine tapering point. Another arrow-point of laurel-leaf 
form made of quartz was also quite symmetrical. 

There was a remarkable scarcity of axes and of the larger 
stone implements at these hut bottoms. Only one well-formed 
axe was found, and this was in the kitchen -midden under hut 
bottom B. A very large ovate lance-head of quartzite accom- 
panied this axe. In this lower kitchen-midden, which is connected 
with the hut bottom No. i already referred to, there were many 
flakes of a dark brown petrosilex of coarser grain than the black 
petrosilex from which many of the weapon-points of the higher 
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kitchen-middens and hut bottoms were made. Quartzite rock 
was more largely used in the manufacture of weapons by the 
inhabitants of hut; No., i than by the men who subsequently 
occupied the place. 

Some rougher axes and hammer-stones were found. These 
larger implements for rough work we^e chiefly made from diorite 
rock or quartzite, rocks better suited for standing heavy blows 
than the more fragile petrosilex and quartz. 

Among the objects from Bocabec are a number of skinning- 
knives. Those which showed the most careful chipping were 
rectangular in outline, like some agate knives found on the 
St. John River. Several, however, were lunate or oval. The 
material used in the manufacture of these knives was either 
quartz or petrosilex, mostly the former. Numbers of stone 
flakes, chiefly of petrosilex, which had the form of rude knives, 
were found. Some of these, in their worn edges, gave evidence 
of having been used for cutting. These flakes are of various 
forms, some approaching scrapers in appearance, others are 
simply sharp flakes which do not appear to have been applied to 
any use. The skinning-knives were made of quartz and petro- 
silex, but a large majority of the knife-flakes were formed of the 
latter rock. Quartzite knife-flakes were comparatively scarce, and 
came mostly from the shell heap of hut bottom No. i. 

The most curious stone implement found at PhiPs Beach was 
one obtained by Mr. Alexander Boyd, the proprietor of the place. 
This implement was unearthed from the kitchen-midden behind 
hut bottom A by Mr. Boyd, when he was removing shells to 
spread on his land. It consists of petrosilex rock, and in form 
resembles a short femur of a large reptile ; it is smoothed by 
rubbing at each end, and may have been used as a slick-stone for 
softening skins. 

Other stone implements of a long oval form, which from their 
appearance are supposed to have been used as slick-stones, were 
found at hut bottom A. Here also we met with a long cylindri- 
cal stone which had probably been used as a pencil, for small 
facets have been formed on the end of it by rubbing. 

Scrapers in great numbers were found in the hut bottoms of 
this village site, but they were as imperfectly made as they were 
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numerous, and none were met with that possessed the artistic 
finish of the agate scrapers found on the shores and tributaries of 
the St. John River. 

Though thus lacking in elegance, the scrapers found at Phil's 
Beach, Bocabec, present a variety of forms, and were no doubt 
intended for various uses. Beside the ordinary scraper, which in 
form may be compared to a gun -flint with rounded corners, and 
which was used for dressing skins, there were several kinds that 
were probably used as carpenters' tools. Some of these had chisel- 
shaped extremities, and, secured in a bone or horn handle, would 
have made very serviceable little chisels. Other gouge-pointed 
forms would have been useful implements for scraping the insides 
of hollow bones, such as are found shaped into needles, bodkins, 
etc. In others the outline of the scraping edge was concave ; these 
would have been suitable for scraping the wooden shafts of 
arrows or any other rounded surface of wood or bone. It was in 
hut bottom C that the greatest variety of these implements was 
found. 

Quartz, being a harder stone than petrosilex or felsite, was the 
favorite material for scraping tools ; but many of the scrapers 
made of this rock were merely rough flakes, to which a fresh edge 
was given by flaking minute chips from the margin, and the tool 
thus restored was used again. This habit of the men of Bocabec 
reminds us of the manner in which window glass is now used by 
cabinet makers for similar purposes, a fresh edge being obtained 
by breaking the glass, when the old one has become dulled by use. 
As hut bottom A was characterized by the variety and perfection 
of its stone weapons, so hut botton C, by the presence of numerous 
scrapers, gave evidence of the operations of the artificer in wood. 

By far the greatest number of scrapers were made of quartz ; 
but beside those made of petrosilex (and these were numerous), 
there were a few of agate, jasper and chalcedony. 

No veins of agate or chalcedony are known to occur near the 
Bocabec River, but these minerals could have been procured at 
Grand Manan Island, to the south, or on the St. John River, to 
the north. Two scrapers made of these varieties of quartz shew 
a remarkable amount of weathering, as though they had been in 
use for a long time. The source of supply for the material from 
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which the greater part of the stone weapons and implements of 
Bocabec have been fabricated is not far distant from the site of 
the village. The whole northern and eastern side of Passama- 
quoddy Bay is bordered by rocks of a peculiar type which, from 
the fossils found in the slates at the base of the series, are regarded 
as Upper Silurian. The lower part of this formation with marine 
fossils, which in the Reports of the Geological Survey of Canada 
are described as Division One, are absent from the outcrops about 
Bocabec, which expose at the base of the formation, Division Two. 
This part of the formation which, in the most southerly outcrops 
in Charlotte County, consists of hardened silicious shales, with 
mascerated remains of land plants, etc., is represented at Bocabec 
by a fine-grained petrosilex, exposed in Digdeguash Basin, and 
probably also on Bocabec River. This rock splits with a deep 
conchoidal fracture, and is capable of being worked like flint or 
chert into stone weapons. It is this material which the men of 
Bocabec found most advantageous for the fabrication of lance and 
arrow-heads. 

In the Third Division of the Silurian series of rocks, flaggy sand- 
stones are common on the southern margin of Passamaquoddy 
Bay ; but at Bocabec, which is at the head of the same Bay, this 
number of the series is found to be very compact and fine-grained, 
coming under the denomination of quartzite. This rock has been 
used to some extent by the dwellers of Bocabec for their larger 
weapons and implements. 

A third rock, or rather mineral — quartz — was one of which 
the men of Bocabec availed themselves to a large extent in the 
manufacture of stone weapons. As this mineral occurs abundantly 
in the pebbles of the drift and other surface deposits of the region, 
it is plentiful on the sea beaches, which abound with stones washed 
out of these surface deposits, and no special source of supply need 
be looked for. 

From the fact that many of the rocks and minerals used by 
the community of Bocabec for weapons and implements were 
found so close to their homes, we have good reason to suppose 
that there was very little occasion for these men of the Stone Age 
to seek them elsewhere by barter. 
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IMPLEMENTS OF BONE AND IVORY. 

Bone implements of various kinds were found both in the hut 
bottoms and in the kitchen-middens, but mostly in a fragmentary 
condition. The most abundant were bodkins of a rough type. 
These were made in most cases by pointing split pieces of the leg 
bones of moose, deer or other large animals. An implement like 
a bodkin in form, but hollow, and having a diagonal slit at the 
smaller end, was made of the leg bone of a bird. Not knowing 
the use of this implement, I sent it to Dr. Daniel Wilson, of 
Toronto, for examination. He thinks '' it may be assumed with 
much probability that it is a modelling-tool, such as the Western 
Indians still use in the fashioning and ornamenting of their finer 
pottery." 

Several fragments of netting needles, or implements which 
for their size and form appear to have been available for this use, 
were found, and one perfect needle of this kind, about eight inches 
long, was met with. It had one eye about the middle, another 
broken needle had two perforations. Many fragments of chan- 
nelled bone implements, which appear to have been pieces of 
needles and bodkins, were exhumed in the hut bottoms. The 
harpoons were of the ordinary form, with lanceolate blade, barbed 
on one side. Only fragments of this kind of implements were 
obtained. 

Among the worked bones which are not, strictly speaking, 
implements, there was one which was scored on the back, and 
another that was notched on the edge. Such bones may have 
been of the nature of tally-sticks ; but Dr. J. W. Dawson suggests 
that objects of this kind, which are also found among the ancient 
relics in European caverns, may have been used for playing 
games, small pieces of wood, ivory and bone being carried about 
by the Indians of British Columbia at the present day, and are 
used like playing-cards. 

Of ivory implements the only ones found were made of the 
tooth of the beaver. By cutting the point of the inscisor of this 
animal in various ways, chisels, gouges, and other pointed imple- 
ments were formed. These would be used where the material to 
be operated upon was not too hard, and such implements were 
more easily made than the quartz scrapers or tools. 
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ANIMALS USED FOR FOOD. 

In our operations at Bocabec a great many bones and frag- 
ments of bones of various animals were unearthed. I have not 
yet had time or opportunity to have these determined, but it is 
certain that quite a number of species are represented. The 
beaver is perhaps the most abundant, for the lower jaw and the 
femur of this animal were constantiy turning up in our excava- 
tions. The leg-bones of moose and of deer or cariboo (reindeer) 
were also of frequent occurrence, but were almost invariably 
broken to pieces for the marrow. The hare, the fox and the bear 
were also indicated by teeth, jaws and limb-bones. Bones of 
birds are frequent, and represent those of wading, aquatic, and 
arboreal habit. A number of bones, which from their spongy 
texture are supposed to be those of marine animals, were found. 
Fishes are represented by remains of the cod, herring, sculpin 
and shark. 

But the remains which form by far the greatest mass in the 
kitchen -middens at Bocabec are those of shell-fish. Among these, 
pre-eminence must be given to the clam {My a arenaria), which 
makes up perhaps nine- tenths of the bulk of the molluscan refuse. 
The horse-mussel {Mytilus edulis) and the long- whelk {Btcccinum 
undaium) are the most numerous of the other molluscs found in 
the refuse heaps of this village. After these species may be named 
the round-whelk {Lunatia heros) and the small purple-shell {Pur- 
pura lapillus). The rock-periwinkle {Littorina rudis) is occasion- 
ally found, and so also is the bonnet limpet ( Crepidula fomicata) ; 
but the common European periwinkle {Littorina littorea)^ now so 
common on this coast, is entirely wanting. Beside these, a single 
valve of the large scallop {Pec ten tenuistriatus) was found. 

The sea urchin is present, but may have been introduced acci- 
dentally by crows, and not have been brought intentionally from 
the beach by the former residents of Bocabec. Other posthu- 
mous or accidental additions to the fauna are the land snails, of 
which several specimens were found at various levels in the shell 
heaps. Among the species found here, Helix alternatay Say, is by 
far the most abundant. Helix albolabris. Say, was not very com- 
mon. Several specimens of Helix hortensis, MiilL, were observed, 
but this species has probably been introduced since the arrival of 
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the English. A species was found which agrees with Binney*s 
description of Helix Sayii, except that the tooth on the parietal 
partition is nearly obsolete. Among the smaller snails were Helix 
tnonodon, Rack, Hyalina arborea, Say, Hyalina mulHdentata, 
Binn. 

Vanity is a foible quite as prevalent among savage as civilized 
communities, and we are not surprised to find indications of it 
among the dwellers at Bocabec. Among the reliquce of their hut 
bottoms was a fragment of a stone pendant decorated with crossed 
lines in the form of a lattice, and two kinds of powder, which ap- 
pear to have been kept in valves of the common clam. One 
of these powders is made from galena ore, small veins of which 
occur on the islands of Digdeguash Inlet, near Bocabec. The 
powder has a glistening appearance. The other powder, which 
was formed of pulverized shells of the horse mussel, could have 
been used as a white paint. These powders would appear to have 
been a part of their toilet requisites. That such has been the use 
of the glittering galena seems highly probable ; and Darwin, in 
his account of the native Fuegians of South America, who sub- 
sisted on a diet similar to that of the Stone men of Bocabec, 
records their appearance as follows : " These poor wretches were 
stunted in their growth, their hideous faces bedaubed with white 
paint, their skins filthy and greasy, their hair entangled, their 
voices discordant, their gestures violent, and without dignity." 

PERMANENCY AND ANTIQUITY OF THE VILLAGE. 

It has been thought that these kitchen-middens around the 
shores of Passamaquoddy Bay were made by a people who 
camped along the shore in summer for fishing and hunting, but 
retreated inland to the shelter of the woods in winter. There are, 
however, indications that the occupation of the village sites marked 
by these shell-heaps was more or less continuous. 

Among the indications of occupancy at other seasons than 
the summer, I may refer to the kind of clay used in their pottery, 
and the places in the village where deposits of this clay were 
found. In making sections of the three hut bottoms at Bocabec 
we passed through several layers of pottery clay of small lateral 
extent, which had evidently been scattered on the floor of the 
huts. So also in the kitchen-midden in front of hut bottom A, 
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irregular layers of the same kind of clay were traversed. These 
layers were mingled with the charcoal and refuse that had been 
cast out from the door of the hut in such a way as to show that 
all had come within the hut. I think, therefore, there can be little 
doubt that the moulding of the pottery was sometimes carried on 
within the huts. The practice of chipping their flint implements 
within the hut, to which I have already referred, would also 
indicate the use of these dwellings during the colder part of the 
year. 

The very fact of these savages using only the mud of the beach 
in the manufacture of their pottery, seems to show that the work 
interra-cotta was carried on mostly in winter, when other and 
better kinds of clay (for no other kind has been found in the sherds 
collected at Bocabec) were inaccessible to them. 

The position of the encampment also, situated as it was on 
the edge of an open beach facing the south, and sheltered from 
the north-west and north-east winds by protecting ridges of land, 
was well adapted for a winter residence. 

With our very imperfect knowledge of the shell-heap folk of 
Passamaquoddy Bay and of the remains they have left, it would 
be premature to say how long these kitchen-middins have been 
lying in their present condition, or when the various village sites 
marked by accumulation of these remains were abandoned. It 
may, however, be worth while to mention a few points bearing on 
the question of their age. 

Among all the weapons, implements, and other objects found 
at Bocabec, not one article has been met with which in any way 
would lead to the supposition that these people were acquainted 
with the products of European industry. Mr. W. F. Ganong in- 
formed me that at a group of kitchen -middens at Chamcook, near 
St. Andrews, not far from the spot where De Monts wintered 
with the first colony of Europeans who attempted a settlement in 
Acadia, an iron-bound copper kettle had been found. I am not 
aware of the conditions under which the discovery was made. 
No trace of any object formed of metal or glass was detected at Bo- 
cabec. The stone weapons and implements were made of material 
occuring on the Bocabec River, or in its neighborhood, or at least 
not farther off than the St. John River. Two of the scrapers, one of 
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chalcedony and the other of agate, shewed quite a deep weather- 
ing and must have been for a long time exposed on the surface of 
the ground. Nevertheless, the tools of felsite, which are more 
easily affected by the weather, do not give indications by the 
condition of their surface of very great antiquity ; and the two 
scrapers of chalcedony and agate may have been the implements 
of an earlier people found and used by the later dwellers at Bocabec. 

An inference regarding the antiquity of this village site may 
also be drawn from the covering of vegetable mould which has 
gathered on the surface of the shell-heaps to a greater or less 
depth in different parts. In the hollows, and especially over the 
hut bottoms this mould has attained a considerable depth,* in 
some places as much as a foot or eighteen inches. 

But while on the one hand these conditions point to a period 
anterior to the discovery of America, or at least of the region of 
Acadia, by the " White Race," as the time when the shores of the 
Bocabec ceased to be occupied by the people whose remains we 
have examined ; on the other hand, their sojourn on its banks, 
when compared with the whole period of the Stone Age, was 
both recent and short. 

In the Old World, as you know, the Stone Age has been 
divided into two great periods — the Palaeolithic, or the time 
when mankind used implements and weapons of chipped stone 
only; and the later Neolithic, when weapons of ground stone were 
also employed. The time embraced in the earlier of these periods 
is very great. Since its beginning the river valleys in Western 
Europe have been very much deepened, and the courses of the 
rivers in some cases changed. Man, who at first hunted the 
Siberian elephant, the rhinoceros, the cave bear and other large 
animals now extinct, used at first large and roughly made axes of 
chipped stone. Subsequently he found his large game chiefly in 
the horse and reindeer, and the stone-pointed spear became 
more prominent as a weapon of offence. In later times, but still 
while using no stone implements but those made by chipping, he 
hunted various wild animals more nearly like those which existed 
in Europe in the times of the ancient Romans. His weapons 
now were made smaller and lighter. Such in outline was the 
condition of man in the Palaeolithic Age. 

D 
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The Neolithic period of Europe, or the time when man in that 
region used weapons of ground and polished stone, is of a later 
date than the Palaeolithic times I have glanced at 

No such continuous history of man in America is yet known, 
for the subject is only now receiving the attention which has been 
bestowed upon it in Europe for many years, and the landmarks 
of the older civilization of the Old World seem to be wanting in 
the New. When the American Indian of this region first became 
known to Europeans he was still in the Stone Age, but his 
weapons and his arts were such as to show that he had arrived at 
a condition of culture equivalent to the Neolithic Age of the rude 
inhabitants of Europe. Discoveries have, however, lately been 
made which make it highly probable that there was an older and 
ruder age in America as well as in Europe. Dr. Abbot, the 
pioneer in this line of research, has found in the gravel terraces 
along the Delaware River at Trenton, in New Jersey, rude stone 
implements which far antedate the occupation of that region by 
the tribes known there when the continent of America was dis- 
covered. Most of the objects found were very rudely chipped 
and belonged to a people of very primitive habits. Within a 
year or two a similar discovery, consisting, however, of stone 
chips only, was made in the terraced deposits of Central Minnesota. 

With such Imried remains of man's occupancy of the earth our 
Bocabec relics do not compare, as they rest upon the surface, 
and are unquestionably less ancient. I have already referred to 
some of the geological evidences of the recent accumulation of 
these relics, but I may mention other features which stamp these 
remains as those of a recent Neolithic people. At the very bottom 
of these shell-heaps stone axes were found which, though rudely 
formed, were fashioned by grinding ; and although the pottery 
found with these rude implements differed in pattern from that 
occurring in the higher levels of the shell-heaps, in other respects 
it showed nearly the same stage of advancement in the ceramic 
art 

It is somewhat surprising that there should be no evidence of 
forest growth on the shore of Bocabec River at the site of the 
village when first it was occupied by these men of the Stone Age, 
for a mere film of vegetable matter is all that separates the oldest 
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kitchen-midden from the clay below, while the mould above the 
shell-heaps is from three inches to one foot in depth. These 
people, however, may have been driven back by the encroachment 
of the sea upon land in the rear of their former huts, which they 
had already cleared (rf trees and vegetable mould. 

ETHNIC RELATIONS OF THE PEOPLE. 

Finally, as regards the origin of the people who made these 
kitchen-middens at Bocabec a few words may be said. 

The habits, manners and customs of the people who were 
known as the aboriginal inhabitants of this country when Cham- 
plain discovered the Bay of Fundy have greatly changed through 
the corrupting influence of contact with the new comers. Enough 
of their old habits and mode of living remain, when considered 
in the light of the accounts that have come down to us from the 
early explorers, to establish the similarity of their habits and mode 
of living to that of the men of the Stone Age who lived at Bocabec. 
Furthermore, the indication of a conical form to the huts, which I 
think is sufficiently shown by the over-lapping of the kitchen - 
midden upon the sleeping-bench, and by the great width of the 
base of the doorway of the hut, point strongly to a resemblance 
between these huts and the well-known wigwam of the Indians. 

The choosing of a smooth beach for the village site, the fact 
that they appear to have had canoes or boats of some sort to 
transport the vast quantities of clams which formed, an important 
article of their diet, and which could not have been dug with ease 
or found in sufficient quantities in front of their village, for, as I 
have said, the principal clam-flats are at some distance from the 
village ; the capture of fish which would not take the hook, but 
must have been taken by spear, harpoon, weir or net ; the depend- 
ence of the people on hunting for the more acceptable variety in 
their food ; the character of the rude pottery ; the use of coarse 
woven fabrics, and a variety of other features of their culture and 
mode of life, are such as we know to have been common to them 
and the Indian tribes of Acadia. 
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ARTICLE III. 



REPORT OF THE BOTANICAL SECTION. 



THE Committee on Botany has to report excellent results from 
those engaged in the investigation of plants in the Province 
for the past year. Not only has the range of rare and local plants 
been extended, but in addition sixty species and varieties, not 
hitherto known to exist in the Province, have been added to its 
flora. 

The value of the Herbarium has been largely increased by a 
gift from Mr. G. F. Matthew, who has presented to the Society 
his entire collection of plants, consisting of over two thousand 
species, chiefly European. These, with the excellent collection of 
New Brunswick plants already at our disposal, will make the 
society's herbarium a valuable one to the student of botany. 
The publication of a systematic catalogue of Canadian plants has 
been commenced by Prof. Macoun, of which Part I. — Polypetalae, 
has appeared. This will prove especially useful to the Canadian 
botanist, referring him to forms that are unsettied, and which 
require special attention. Of the 243 genera of the Polypetalae, 
described in Macoun^s List, 128, or a little more than half, occur 
in New Brunswick ; and of the 907 species, 263, or nearly a third, 
are found in this Province. It is desirable that a revised list of 
the plants of New Brunswick should be published ait the close of 
the season of 1884. The additions to our flora since the publica- 
tion of Fowler's List in 1878 (about 150 species of Phanerogams), 
and the mass of information accumulating since on the distribution 
of rare and local species, render a new catalogue almost indis- 
pensable. The botanists at work in the Province would gratefully 
extend to Prof Fowler all the assistance in their power towards 
publishing a revised and more complete catalogue of New Bruns- 
wick plants. 

Scarcely a beginning has been made here, as yet, in the study 
of many important groups of plants — such as the Fungi and their 
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allies. Our botanists are earnestly recommended to turn their 
attention to this part of our flora, which has been so long over- 
looked. 

As may be seen by the subjoined list of plants, but few districts, 
comparatively, have been explored during the past season — small 
portions of Queens, Victoria, and Carleton, sections of St. John 
and Charlotte Counties, and portions of Albert and Westmorland. 
The discovery of so many species new to the Province will, no 
doubt, stimulate our botanists to turn their attention in the future 
to districts hitherto unexplored. Among the plants found this 
year are two which occupy comparatively limited areas in North 
America. These are Montia fontanay and Potamogeton obiusi- 
foliusy the latter of which is very rare. The former is rare in 
North and South America. Torrey and Gray's stations for it 
are Oregon, Sitka, and Labrador ; Macoun*s stations are Green- 
land, Alaska, Vancouver Island, Newfoundland, Gasp6, and 
Halifax. 

Of Ornithopus Scorpioides, the weed found in a garden at St. 
Stephen, it may be said that this is probably its first appearance 
in America. Mimulus moschatiis has been marked in the subjoined 
list as introduced, although by some botanists it is described 
as indigenous to North America. 

The following plants, hitherto considered rare, are known to 
occur more fi-equently than previous lists would indicate : Cau- 
lophyllum thalictroides, Michx ; Brasenia peltata, Pursh ; Nuphar 
advena, Ait.; N. pumilum. Smith, (N. luteum, Sm., var pumi- 
lum. Gray, ) Sanguinaria Canadensis, L. ; Ranunculus Flammula, 
L., var. reptans. Gray ; Sanicula Marilandica, L. ; Spiraea tomen- 
tosa, L. ; Penthorum, sedoides, L. ; Ludiwigia palustris. Ell.; 
Anemone multifida, D. C. (only along Upper St. John ) ; Geum 
album, Gmelin ; Lobelia Dortmanna, L. ; Limnanthemum lacu- 
nosum, Griesb. ; Apocynum cannabinum, L. ; Solidago bicolor, 
L. ; S. thyrsoidea, E. Meyer ; Asclepias incarnata, L. ; Asarum 
Canadense, L. ; Polygonatum biflorum. Ell. ; Streptopus amplexi- 
folius, DC. ; Viola canina, L., var. sylvestris, . Regel ; Lonicera 
caerulea, L. ; Arethusa bulbosa, L. ; Stellaria borealis, Bigelow ; 
S. longifolia, Muhl. ; Pamassia Caroliniana, Michx. ; Habenaria 
obtusata, Richardson; H. blephariglotds, Hook; Goodyera re- 
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pens, R. Br.; Cypripedium parviflorum, Salisb. ; C. pubescens, 
Willd. ; Triglochin palustre, L. ; Eriophorum alpinum, L., Rhyn- 
cospora alba, Vahl. ; Oryzopsis asperifolia, Michx. ; Zizania 
aquatica, L. ; Cystopteris bulbifera, Bernh ; Woodsia Ilvensis, R. 
Br.; Aspideum cristatum, Swartz; Habenaria lacera, R. Br. 
(common between Au Lac and Port Elgin ) ; H. viridis, R. Br., 
var. bracteata, Reich, Petitcodiac and Havelock — Brittain ; Cus- 
cuta Gronovii, Willd., Nashwaaksis and St. Stephen, not rare 
about St. John, also at Lake Utopia. Papaver dubium, L., and 
Calendula officinalis have been produced from seeds self sown in 
gardens at St. Stephen for many years — Vroom ; Calamintha clino- 
podium, Benth., Nitella flexilis, Agardh, are probably not rare. 

G. U. Hay, 
J. Vroom, 
R. Chalmers, 

Committee on Botany, 
St. John, January, 1884. 



ADDITIONAL LIST OF PLANTS-1883. 



30a. Glaucium luteum. Scop. Horn-Poppy. Ballast, St. John, 

Sep., G. U. Hay. 
34a. Nasturtium officinale, R. Br. True Water-Cress. 

Hillsborough, Aug., J. Brittain. 
42. Sisymbrium officinale. Scop. Spreading rapidly at St. 

Stephen, J. Vroom. 
67. Saponaria officinalis, L. Along shore Long Reach, 

Saint John River, Sep., Hay. 
77a. Stellaria crassifolia, Ehrh. Thick -leaved Chick-weed. 

Shediac, July, Brittain. 
79. S. humifusa, Rottboell. Shediac, July, Brittain. 
82. Sagina procumbens, L. The apetalous form (S. apetala, L.) 

occurs at St Stephen, Vroom. 
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87b. Cla5rtonia Virginica, L. Spring Beauty. (A specimen in 

McGill College herbarium is from Bathurst — Macoun's 

catalogue.) 
88b. Montia fontana, L. Blinks, or Water Chick-weed. Shediac, 

July, Brittain. (Not described in Gray's Manual.) 
127. Astragalus alpinus, L. Petitcodiac, July, Brittain. 
130a. Ornithopus Scorpioides, L. Scorpion Bird's-Foot. "A 

native of southern Europe ; a curious plant, and worth 

encouraging." — Prof Lawson. Occurring in a garden 

at St. Stephen the past two seasons, Vroom. 
166a. Rosa blanda, Ait. Early Wild Rose. Petitcodiac, July, 

Brittain. 
191a. Proserpinaca palustris, L. Mermaid-weed. St Patrick, 

Charlotte Co. In fruit Oct. 5th, Vroom. 
209a. BuPLEURUM ROTUNDIFOLIUM, L. Thorough-wax. Ballast, 

at St John, Sep., Hay. 
213. Osmorrhiza longistylis, DC. PoUet River, near Petitco- 
diac, June, Brittain. 
231a. Viburnum Lentago, L. Sweet Viburnum. Sheep-berry. 

Chiputneticook Falls, Charlotte Co. In fruit Aug., 1882, 

Vroom. 
232a. V. dentatum, L. Arrow-wood. Chiputneticook Falls. In 

fruit Aug., 1882, Vroom. 
239a. Cephalanthus occidentalis, L. Button-bush. St. James, 

Charlotte Co., Aug., Vroom. 
241a. Valeriana sylvatica, Richardson. Valerian. Richmond, 

Carleton Co., July, Vroom. 
248a. Aster undulatus, L. Wavy Aster. Petitcodiac, Aug., 1882, 

Brittain. 
249a. A.sagittifolius, Willd. Arrow-leaved Aster. Petitcodiac, 

Aug., 1882, Brittain. 
270a. Solidago arguta, Ait. Pungent Golden-rod. Smithtown, 

K. C, Aug., 1882, Brittain ; near St John, Sep., '82, Hay ; 

St Stephen, '82 ; Woodstock, ^83, Vroom. 
277a. Xanthium strumarium, L. Common Cocklebur. Cape 

Bald, July, Brittain. 
277b. Heliopsis laevis, Pers, var. scabra. Gray. Ox-eye. Sugar 

Island, St John River, i88o, Moser. 
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283a. Anthemis tinctoria, L. Yellow Chamomile. Ballast, St. 
John, Sep., Hay. 

293. Gnaphalium decurrens, Ives. Petitcodiac and Hillsborough, 
Aug., Brittain. 

296. G. sylvaticum, L. Hopewell, Albert Co., Aug., Brittain. 

312. Lappa officinalis, AUioni. Var. major and var. tomen- 
TOSA occur much too abundantly at Richmond, Carleton 
Co., Vroom. 

312a. La MPS AN A COMMUNIS, L. Nipple- wort. Ballast, St. John, 
Aug., Hay. 

327a. Lobelia spicata. Lam. Spiked Lobelia. Moncton, July, 
Brittain. 

348a. Pyrola chlorantha, Swartz. A specimen of this plant, pre- 
sented to the Herbarium by L Allen Jack, Esq., is dated 
Frederic ton, 1844. Petitcodiac, 1881, Brittain; Rich- 
mond, Vroom. 

349a. Pyrola minor, L. Smaller Wintergreen. Hopewell, Aug., 
Brittain. 

366. Utricularia clandestina, L. Litde Rocher, Albert Co., Aug., 
Brittain. 

368b. Verbascum Blattaria, L. Moth Mullein. Richmond, 
Sep., Rev. F. W. Vroom. 

372a. MiMULUS MOSCHATUS, Dougl. Musk Plant. Growing in 
swampy land near Alma, Albert Co., Aug., Brittain. 

379a. Veronica arvensis, L. Corn Speedwell. St. Andrews, 
1878, Vroom ; Chamcook Mt, Aug., Hay; Portage, K. 
C, and Hillsborough, Aug., Brittain. 

382* Euphrasia officinalis, L., var. Tartarica, Benth. Cape Bald 
and Litde Rocher, Aug., Brittain. 

387a. Mentha viridis, L. Spearmint. Baltimore, Albert Co., 
Aug., Brittain. 

392a. Satureia hortensis, L. Summer Savory. Found grow- 
ing on railway embankment near Hillsborough, Aug., 
Brittain. 

430a. Chenopodium hybridum, L. Maple-leaved Goose-foot. 
Petitcodiac, Aug., Brittain. 

432. Atriplex patula, L., var. littoralis, Gray. Near St. John, 
Aug., Hay. 
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441. Polygonum arifolium, L. Halberd-leaved Tear-Thumb. 
Hopewell, Aug., Brittain. 

452. Rumex obtusifolius, L. Germain Brook, K. C, July, 1882, 
Brittain. 

454a. Dirca palustris, L. Leatherwood. Moosewood. Wicopy. 
Keswick Ridge, 1881, G. H. Burnett; Hillsborough, 
Aug., Brittain. 

456. Comandra livida, Richards. Port Elgin, A. C, July, Brittain. 

466a. Urtica dioica, L. Stinging Nettle. Ballast, at Saint John, 
Aug., 1882, Hay. 

467. U. urens, L. St. Andrews, 1879, Vroom ; St. John, 1882, 
Hay. 

517b. Lemna trisulca, L. Duckweed. Duck's-meat. Petitco- 
diac, July, Brittain. 

517c. L. minor, L. Petitcodiac, July, 1882, Brittain. 

5i7d. L. polyrrhiza, L. Sussex, Aug., 1882, Brittain. 

526. Potamogeton Spirillus, Tuckerman, and P. gramineus, L., 
found at Chipman, Q. C, Wetmore. 

526a. P. hybridus, Michx. St. Stephen and St. James, Aug., 
Vroom. 

530a. P. obtusifolius, Mertens and Koch. Litde Rocher, Aug., 
Brittain. Very rare. 

531a. P. pusillus, L. Little Rocher, Aug., Brittain. Var. major, 
Fries. St Stephen, Aug., Vroom. 

549b. Spiranthes latifolia. Torn Ladies' Tresses. Titusville, 
Aug., 1881, Brittain; Andover, July, Wetmore. 

556a. Microstylis monophyllos, Lindl. Adder's-mouth. Litde 
Rocher, Aug., Brittain. 

579. Smilacina stellata, Desf. Petitcodiac, 1 881, Brittain; Chip- 
man, Q. C, Wetmore. 

586a. Luzula parviflora, Desv., var. melanocarpa. Gray. Wood- 
rush. Upper Gaspereau, Chipman, Q. C, July, Wet- 
more. 

595a. Juncus pelocarpus, E. Meyer. Quaco, Aug., 1882, Brittain. 

595b. J. articulatus, L. Hampton, 1882, Bale Verte, 1882, Brittain. 

599a. Cyperus diandrus, Torr. Fredericton, Wm. Massey. 

600 C. phymatodes, Muhl. Fredericton, 1880, Vroom. 

616. Eriophorum russeolum, Fries. Cape Bald, Hillsborough, 
and Cape Enrage. July, Brittain. Abundant at Chip- 
E man, Q. C, Wetmore. 
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624a. Carex bromoides, Schk. Pollet River and Portage, June^ 

Brittain. 
627a. Carex rosea, Schk. Petitcodiac, and Portage, K. C, July, 

Brittain. 
635. C. adusta, Boot. Petitcodiac, 1882, Brittain. 
637. C. straminea, Schk. var. festucacea, Gray. Digdeguash 

River, Aug., Hay. 
^53- C. gracillima, Schw. Andover, 1882^ Hay. 

654. C. laxiflora. Lam., var. hirsuta, Dewey. Norton, K. C, 

July, Hay. 
654a. C. pedunculata, Muhl. Nashwaaksis, York Co., 1881, J. 
Moser ; Petitcodiac and Havelock, Brittain. 

655. C. umbellata, Schk. Rather common at Petitcodiac, Brit- 

tain. 

656. C. Novae- Angliae, Schw. Rather common at Petitcodiac, 

Brittain. 
658 C. Pennsylvanica, Lam., and C. varia, Muhl., Chipman, Q. 

C, Wetmore. 
661. C. Arctata, Boot. Various places in Westmorland, Aug., 

Brittain. 
664. C. flexilis, Rudge. Common at Petitcodiac, Brittain. 
674a. C. folliculata, L. St. Martins, 1882, Brittain. 
679a. C. vesicaria, near St. John, 1881, Hay. 
682a. C. longirostris, Torr. Andover, July, 1882, Wetmore. 
695a. Calamagrostis arenaria. Roth. (Ammophila arundinacea of 

Vasey's Catalogue), Courtenay Bay, St. John, Hay. 
704a. Glyceria pallida, Trin. Petitcodiac, Brittain. 
713a. Poa debilis, Torr. Petitcodiac, 1882, Brittain. 
718a. LoLiUM PERENNE, L. St. John, Aug., Hay. 
718b. L. TEMULENTUM, L. St. John, Aug., Hay. 
732a. Milium effusum, L. Richmond, July, Vroom. 
736a. Setaria verticillata, Beauv. On ballast, St John, Aug., 

Hay. 
773a. Ophioglossum vulgatum, L. Adder's Tongue, Hopewell 

and Cape Enrage, July, Brittain. 
780b. Isoetes echinospora, Durieu, var. Braunii, Engelm. Char- 
lotte County, Aug., Vroom. 
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ARTICLE IV. 

MAMMALS OF NEW BRUNSWICK. 
By Montague Chamberlain. 



INTRODUCTION. 

SO far as has been ascertained, there have been but two catalogues 
of the Mammals of this Province previously published ; one 
of these appeared in a work by Abraham Gesner, Esq., issued in 
1847, entitled "New Bi-unswick; with notes for Emigrants, com- 
prehending the early History, &c. ; " the other is placed among 
the appendices to " Field and Forest Rambles," a work on New 
Brunswick, by Dr. A. Leith- Adams, published in 1873. Neither 
of these catalogues being correct — when judged by the result of 
more recent investigations — a new one has been called for, and it 
is to meet this demand that the present paper is now published. 

All of the species mentioned have been identified by the writer, 
excepting the few otherwise noted in the text ; but in deciding 
upon the relative abundance he has had to depend, to a large 
degree, upon the opinions of others, and while the best available 
information has been obtained, it is very probable a difference of 
opinion may exist regarding the correctness of some of the deter- 
minations. A criticism of the catalogue is invited from observers 
throughout the Province, with a view to having whatever errors 
it may contain rectified in a future edition. 

Want of space prevents his mentioning the names of all the 
gentlemen who kindly gave the writer the benefit of their obser- 
vations, and to whom he desires to express his thanks; but he is 
under especial obligation to Mr. James Vroom, St. Stephen, and 
to Mr. John Stewart, Woodstock, for valuable notes. 

The classification and nomenclature is that of Jordan's *' Manual 
of the Vertebrates," excepting a slight difference in the Bats, 
copied from Dobson's " Catalogue of the Chiroptera." 
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CATALOGUE. 



1. Panther. {Felis cancolor,) 

Dr. Gesner records this species as "rare" (in 1847). No 
recent instances of its occurrence are known. 

2. Canada Lynx. " Loup-cervier." " Loocervee." {Lynx 

canadensis,') 
Common. 

3. Bay Lynx. "Wild Cat." {Lynx ru/us,) 

Common. 

4. Wolf. ( Cants lupus.) 

Was common from about 1840 until about i860; since 
then, it has entirely disappeared, Dr. Gesner states that 
Wolves were first seen in New Brunswick in 181 8. 

5. Red Fox. "Silver Fox." "Black Fox." *'* Patch Fox." 

" Cross Fox." ( Vulpes vulgaris,) 
Abundant. 

6. Sable. Pine Marten. {Mustela americana,) 

Common. 

7. Fisher. Black Cat. {Mustela pennantii.) 

Rare. 

8. Least Weasel. {Putorius vulgaris.) 

Common. 

9. Common Weasel. Ermine. {Putorius ermineus,) 

Common. 

10. Mink. {Putorius vison,) 

Common. 

11. Wolverine. {Gulo luscus.) 

Some thirty years ago it was occasionally met with ; but 
no recent instance of its occurrence is known. 

12. Skunk. {Mephitis mephitica.) 

Abundant. 

13. Otter. {Lutra canadensis?) 

Rather common in favorable localities. 
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14. Brown, Black, or Cinnamon Bear. ( Ursiis americanus.) 

Common. 

15. Racoon. {Procyon lotor,) 

Common along the Bay of Fundy coast ; but very rare in 
the interior. 

16. Moose. (^Alce americanus^ 

Not uncommon. 

17. Caribou. {Rangifer caribou,) 

Common. 

18. Virginia Deer. {Cariacus virginianus,) 

Uncommon, though increasing. This Deer was formerly 
restricted to the valley of the Magaguadavic ; but has lately 
spread into other portions of Charlotte and York Counties, 
and a few have been taken in Carleton and Victoria. There 
is no record of any having been observed east of the St. John 
River. Dr. Gesner states that this species was first seen in 
New Brunswick in 181 8, the same year in which the Wolf 
appeared, and that by 1847 it had become plentiful. 

19. Little Brown Bat. ( Vespertilio subulahis,) 

Common. 

20. Red Bat. {Atalapha noveboracensis.) 

Rare. 

21. Hoary Bat. (^Atalapha cinerea.) 

Uncommon. 

22. Common Mole. {Scalops aqtiaticus,) 

Abundant. 

23. Hairy-tailed Mole. {Scapanus breweri.) 

Very rare. I have seen but one specimen, which was taken 
in Charlotte County. 

24. Star-nosed Mole. ( Condylura cristata,) 

Common. 

25. Common Shrew. {Sorex platyrhinus,) 

Common. 

26. Western Shrew. {Sorex cooperi,) 

Rare. 

27. Mole Shrew. {Blarina brevicauda,) 

Common. 
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28. Flying Squirrel. {Sciuropterus volucella.) 

Common. 

29. Grey Squirrel. (Sciurus carolinensis,) 

A few have been observed in Charlotte and Carleton 
Counties, near the western border. 

30. Red Squirrel. (^Sciurus hudsonius.) 

Very abundant. 

31. Ground Squirrel. "Chipmunk." {Tamias striatus.) 

Common. 

32. WooDCHUCK. Ground Hog. {Arctomys monax.) 

Common. 

33. Beaver. {Castor Jiber,) 

Not so numerous as formerly, and now principally restricted 
to the wilderness portions of the Province, though Mr. Stewart 
writes to me : "I find the Beaver are coming back to the 
streams in Carleton and York Counties that have been aband- 
oned by the lumbermen." 

34. Jumping Mouse. "Wood Mouse." {Zapus hudsonius.) 

Uncommon. 

35. Brown, or Norway Rat. {Mtis decumanus,) 

Abundant in the towns near the seaboard, and gradually 
spreading inland along the rivers. On the St. John River, 
it has been traced as far inland as Grand Falls. 

36. Black Rat. {Mus rattus,) 

Mr. G. A. Boardman reports finding a few examples near 
St. Stephen. 

37. House Mouse. {Mtis musculus.) 

Abundant near the seaboard. 

38. Deer Mouse. White-footed Mouse. {Hesperomys leu- 

coptis,) 
Common in the interior. 

39. LoNG-EARED MousE. {Evotomys ruHlus.) 

Common. 

40. Meadow Mouse. {Arvicola riparius,) 

Abundant. 

41. Muskrat. Musquash. {Fiber zibethicus^) 

Abundant 
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42. Porcupine. {Erethizon dorscUus.) 

Common. 

43. Rabbit. Northern Hare. {Lepus americanjis,) 

Very abundant 



MARINE MAMMALS. 

Harbor Seal. Common. 

Harp Seal. Occasional, in winter. 

Hooded Seal. A few have been observed along the Gulf of St. 

Lawrence coast 
Porpoise. Common. 
Whales have been occasionally reported in the Bay of Fundy 

and off the "North Shore"; but the species are, for the most 

part, conjectural. 
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SUMMARY OF MEETINGS. 



February 6th. 

THE President, Dr. Botsford, read his annual address, taking 
for his subject, "The Human Thumb," showing how much 
through its instrumentality the scope of human knowledge had 
been extended. Without its aid in manipulating the objects used 
in the manufacture of implements, and instruments for observa- 
tion, human knowledge could not have been so extensive and 
varied as now, and the sciences could hardly have had an existence. 

March 6th. 
Mr. J. C. Allison, C. E., read a paper on " Topographical Sur- 
veying and Contour," explaining the method by which Contour 
maps were made, and the practical application of surveying to the 
laying out and improvement of land. 

April 3RD. 
On this evening there was a discussion on the subject, " How 
was America first peopled ? " Mr. J. A. Estey introduced the sub- 
ject, referred to the characteristics of the American civilization, 
and the possible origin of its aboriginal population. Several 
members took part in the discussion, and much information was 
elicited as to the races which had probably contributed to the 
original population of America. 

May 1ST. 
Mr. M. Chamberlain read a paper on " The work before an 
Ornithologist in New Brunswick," in which he drew attention to 
the need of studying the life-history, habits, and migrations of the 
birds found in this Province. He also described the " Provinces " 
in North America through which the birds were distributed, in 
one of which New Brunswick was included. 

June 5TH. 
Mr. W. S. Carter read an instructive essay on " Heat," describ- 
ing its relations to electricity, chemical affinity, friction, vital force, 
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&c. Its application in the construction of philosophical instru- 
ments, and especially in the utilization of steam, was spoken of. 

June 19TH. 

Mr. G. F. Matthew read a paper on the " May-flower of the 
Loyalists," shewing that the Hawthorne, the Spring Beauty, and 
the Trailing Arbutus had been successively the May-flower of 
the Loyalists and their descendants. The Hawthorne ( Crataegus 
oxycafitha^^ when they arrived in America ; the Spring Beauty 
{Clay tenia Caroliniand)y\.o some of the Connecticut Loyalists; 
and the Trailing Arbutus {Epigaea repens), after their arrival in 
this country. This latter is the plant which is called " May-flower " 
by their descendants here. 

At the same meeting, a paper by Mr. J. E. Wetmore was 
read, describing the plants found growing on the terraces of the 
Saint John. River, in Carleton County. 

July 3RD. 
A meeting was held this evening to receive reports of mem- 
bers who had attended the field meeting. At Sutton, where the 
meeting was held, the rock in the ledges along the shore of the 
Saint John River was found to be a micaceous gneiss, cut by 
dykes of diorite. Interesting observations were made on the 
birds of the vicinity. The plants were of a northern or sub-arctic 
grouping, mingled with the ordinary vegetation of the country. 
Colombine {Aquilegia vulgaris) was found as a " garden 'scape." 

September 4TH. 

Mr. W. F. Best delivered an address on " Crystallization," 
which was illustrated by lantern views, shewing the process of the 
crystallization of salts from saline solutions. 

September i8th. 
Prof L. W. Bailey, Ph. D., delivered a very entertaining and 
instructive lecture on ** The American Pre- Historic Man." He 
referred to the discovery by himself at Indian Point, Grand Lake, of 
various stone weapons and ornaments, as well as of fragments of 
pottery, the place having been the site of an Indian encampment. 
He closed with a brief summary of opinions as to the origin of 
the Mound Builders of the Mississippi Valley, &c. The lecture 
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was illustrated by views of objects found in that region, a^d of 
local antiquities. 

October qth. 

Prof J. H. Panton, of Winnipeg, Manitoba, delivered an ad- 
dress on " Gleanings from the Geology of the North- West," in 
which he described the great prairie " steppes " of the North- West 
Territory of Canada. The geology of this region had an intimate 
relation to its physical geography. The Professor gave graphic 
and very entertaining descriptions of various points of interest 
along the Canada Pacific Railway, which he had visited, and 
whose geological treasures he had collected. 

November 6th. 

Mr. G. F. Matthew gave an account of an Osirid which had re- 
cently been found in the museum of the Mechanics' Institute. The 
inscription on this little figure had been transmitted to Prof T. O. 
Paine, of Elmwood, Mass., a well-known oriental scholar, who 
gave the following as the meaning of the hieroglyphic text : 

" Glorified Osiris Paneh the blessed said : * Behold this image 
is that of [mel a chief reader and chief burier of the dead. It will 
do for all people what is to be done in the divine underworld. 
When the meadows grow green ; when the banks are inundated ; 
when the boat is paddled along the sandy shores from east to 
west, ^ * *.'" 

Prof Paine adds, in explanation, that the meaning is : When the 
friends left behind on old Nile are enjoying life, he wishes to be 
spoken to, and to have part in their pleasures, as when he was 
with them. This Osiris being in the divine image, it was omnipo- 
tent against evil in the future world. An Osiris, or, as here named, 
a Shebwee — image of Osiris, and at the same time of Pa-aa-neh — 
is one who has gone to Osiris. He (Pa-aa-neh) was an ariash 
and an ariut priest — one who was a "chief reader" and "chief 
burier." He led the funeral procession and read the service. 
The hieroglyphs all belong to the high Pharaonic epoch. But 
one of the signs is new, or not published by Brugsch or Roug^. 

December 4TH. 

Mr. Alfred Morrisey described the habits arid characteristics 
of the Woodpeckers, in connection with a paper on the " Pileated 
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Woodpecker" {Hylotomus pileatus). These birds are ruthless 
enemies to insects, and therefore worthy of protection on account 
of their benefits to the lumberman and horticulturist. 

Mr. J. H. Banks read a paper on the habits of the Horned 
Owl (^Bubo virginiarms) in confinement. Mr. Banks' paper was 
published in an American magazine. 

January 4TH. 

This evening was devoted to papers on botanical subjects. 
Mr. John Brittain, of Petitcodiac, read a paper on the grasses of 
New Brunswick, noting the occurrence of rare forms, and 
speaking of the advantage of introducing orchard grass and other 
varieties more generally into the mixtures which were sown for 
meadow and pasture lands. 

Mr. J. Vroom, of St. Stephen, referred chiefly to the wild 
species growing in this Province which were available for cultiva- 
tion, either for ornamental shrubs or for the flower garden, or on 
account of their fruit or fibrous stems. 

Mr. G. U. Hay, read a paper on " Bacteria," which is among 
the occasional papers in this number of the Bulletin. 

N. B. — Dr. Botsford's paper on *' Conversion of Light into 
Heat," read at the conversazione, 25th January, and Mr. G. F. 
Matthew's paper on *' Discoveries at a Village of the Stone Age 
at Bocabec," read 5th February, will also be found in this number 
of the Bulletin. 
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REPORT OF THE COUNCIL. 



THE Council of the Natural History Society of New Brunswick 
present the following report of the work of the Society for 
the year just closed : 

The roll of membership is as follows : , i Honorary Member ; 
6 Life Members; 80 Ordinary Members; 47 Corresponding 
Members, and 35 Associate Members, being an increase for the 
year of 10 Ordinary, 5 Associate, and 15 Corresponding Members. 

During the year just closed, 1 1 regular meetings of the Society 
were held, at which the papers mentioned in the preceding sum- 
mary of meetings were read. 

On 17th April the Society held a conversazione, which was 
well attended, and was very successful. 

A field meeting of the Society was held at Grand Bay, June 
25th, 1883, in conjunction with the Eclectic Reading Club. This, 
too, was well patronized. A more permanent gathering than a 
field meeting was this year held for the first time. This was the 
summer camp at Bocabec, Charlotte Co., where various branches 
of study were pursued by the members assembled. Much that 
was interesting regarding the botany and marine zoology of the 
locality was observed; and some important discoveries relative 
to the people of the Stone Age, who onc6 lived there, was the 
subject of a paper at the February meeting. 

During later winter and the spring months, a course of four 
free elementary Lectures on Science were delivered in the Society*s 
Rooms, as follows : W. F: Best, " Glaciers of the Alps ; " W. F. 
Coleman, M. D., *' Respiration ; " M. Chamberlain, " Means of 
Flight in Birds ; " G. U. Hay, " Morphology of Plants." 

The Treasurer reports that the total income for the year is 
$287.47, and the expenditure $248.50, leaving a balance on hand 
of $38.97. The balance of ^120, due last year on the cases for 
birds, has been paid. 

The Committee on Geology report a number of additions to 
the Museum, and especially a collection of fossil plants from 
Spring Hill Mine, N. S. 
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The Committee on Botany report that about sixty (60) species 
of plants, not hitherto reported as existing in the Province, have 
been found during the past year. They recommend that a new 
catalogue of New Brunswick plants be prepared at the end of the 
season of 1884, A. D. 

The Committee on Ornithology report that during the year 
they have continued to study the species of birds occurring in the 
immediate vicinity of Saint John, and have collected a large 
amount of information which, though not of such a character as 
can be readily given in a report, will prove most useful when a 
revision of the catalogue of the birds of New Brunswick is under- 
taken. A number of specimens of birds, and bird's nest and eggs 
have been added to the Museum. 

The Committee on Entomology report that in the past year, 
through the indefatigable exertions of Mr. Herbert E. Goold, a 
large collection of the insects occurring in the vicinity of St. John 
has been added to the Museum. These specimens Mr. Goold has 
mounted with very creditable care and skill. The Society having 
provided cases in which to preserve them, they will form a most 
interesting part of the Museum. 

Another valuable addition to the Museum in the past year is 
the collection of native food fishes; prepared, mounted, and 
presented to the Society by Mr. Peter Campbell. 

During the year there have been added to the Library sixty- 
three books and pamphlets. 

The Council here desire to acknowledge their obligation to 
the daily press, for publishing preliminary notices of the meetings 
of the Society. 

Respectfully submitted, 

W. J. Wilson, 

Sec, to Council, ' 
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DONATIONS TO THE MUSEUM, 

During the Year ended Jan. 15TH, 1884. 



1883. 



Donors' Names. 



Donations. 



Feb. 



March. 

April. 

May. 

June. 



July. 



A. C. Smith, M. D., 

Newcastle, Miramichi, 

G. F. Matthew, 



LeB. Botsford, M. D., 
Master Arthur Hamilton, 

Richard Roe, 
F. W. Daniel, 

J. C. Allison, C. E., 

J. W. Williams, 

Toronto, 

M. Chamberlain, 

F. W. Daniel, 

Wm. Jack, Esq., 

M. Chamberlain, 

Messrs. Hay, Vroom, Brit- 
tain, and Wetmore, 



Rev. Jas. Fowler, 

Kingston, Ont., 



Fossil trees {Lepidodendra)^ 
Clifton. 

Chalcedony from Indian camping 
ground on Washademoak. 

Corn Stalk, with aerial roots. 

Fossil Shell (SpiHfer\ and teeth 
of whale and moose. 

Lapland Longspur. 

Russian Sable and Common Er- 
mine, mounted. 

Wall Card, framed, title of the 
Society, etc. 

Skulls of five species of Native 
Birds, prepared. 

8 species of Native Birds, mounted. 

Marine plant from Bermuda. 

Stormy Petrel. 

Creeping Warbler. 

40 species of plants of New Bruns- 
wick, not previously in the 
Herbarium of the Society. 

Rocks from Roberts* Mine, Kings- 
ton, Ont., 7 kinds. 

Ores from Roberts* Mine, Kings- 
ton, Ont., 4 kinds. 

Rock specimens from Ontario, 
3 kinds. 

Minerals from Ontario, 6 kinds. 
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DONATIONS TO THE m^S^XiU— {Continued), 
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1883. 



Donors' Nambs. 



Donations. 



W. G. KiDD, Esq., 

Kingston, Ont., 

Rev. Dr. Smith, 



G. Williamson, 

Greenwich, 

Jas. Christie, M. D., 

Sept. C. DeV. Scofield, 

Nov. Thos. Walker, M. D., 



Marshall Reed, 

Restigouche, 

Peter- Campbell, 



Dec. Wm. Hall, 

Spring Hill, N. S., 



Herbert E. Goold, 



W. C. Drury, Esq., 



James King, 

E. O. Damon, 

Mass., 



Minerals from Ontario, 4 kinds. 



Apatite (Ontario) Fossil Wood 
(Rocky Mts.), Pink Coral (Cey- 
lon). 

Amber Snails (Succinea). 



Sphynx Moth. 

Trilobite from Portland, N. B. 
(Conocoryphe). 

Shark's Tooth, Eocine of North 
Carolina. 

A Newt from Eel R., Restigouche. 
Diamond from South Africa. 

Food Fishes of N. B., prepared 
and mounted, 18 species. 

Harp Seal, young of, prepared and 
mounted. 

Fossils from Spring Hill Mine, N. 

S., 10 species. 
Iron Pyrites from same mine. 

3 boxes Butterflies and Moths 

{Lepidoptera)^ 223 specimens. 
I box Beetles (Coleopterd)^ 375 

specimens. 
I box Dragonflies {Orthoptera)^!^^ 

specimens. 
Bees, &c., {Hymenoptera)^ 138 

specimens. 
Flies, &c., (Z^*^/<?rdj), 138 specimens 
I box Larval forms of Insects, in 

alcohol, 97 phials. 

Canada Grouse {Tetrao Canad- 
ensis), 

Grebes (Podiceps), 

Hooded Merganser {Mergus cu- 
cullatus). 
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DONATIONS TO THE MUSEUM — ( Ow/r^w^flT). 



1883. 



Donors' Names. 



Donations. 



X884. 

Jan. 



F. W. Daniel, 

A. MORRISEY, 

M. Chamberlain, 

R. P. Starr, Esq., 

A. Daniel, 

J. M. Wade, 

Boston, 

A. P. Chadbourne, 

Boston, 

G. Williamson, 

Greenwich, 

D. McL. Smith, 

J. W. Banks, 

Hon. a. Harrison, 

Miss V. Vroom, 

St. Stephen, 



J. Vroom, 



St. Stephen, 



Mrs. J. Warren Moore, 
St. Stephen, 

I. Allen Jack, 
G. F. Matthew, 



Grebe, Ruby Crowned Kinglet, 
mounted. 

Pileated Woodpecker, 2 Sparrows, 
2 Cedar Birds, all mounted. 

Peregrine Falcon, Bonaparte Gull, 

mounted. 
Young of Ruffed Grouse and of 

Canada Lynx, mounted. 

Ruby-throated Humming Bird, 
mounted. 

Kittiwake Gull, mounted. 

California Jays, mounted. 

Hudson Bay Tit, Nest and Eggs of 

4 Nests and Eggs of Birds. 

Number of Tern's Eggs. Puffin's 
Eggs. 

Night Hawk, Eggs of 

Shrike, Nest of 

Stone Celt, Oak Bay, Chariotte Co. 

Section of Young Cherry Tree. 

Bird's Nest. 



Dried Plants of New Brunswick, 
mounted, 40 species. 

Dried Plants, European and other 
foreign, 2,000 species and vars. 

Dried Plants, Cuban,- about 200 
species. 

Dried Hungarian Mosses, collec- 
tion of. 



Donations to the Library, 
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DONATIONS TO THE LIBRARY. 



1883. 



Donors. 



Donation. 



Feb. 



April. 



May. 



June. 



July. 

Sept. 
Nov. 

Dec. 



Jan. 



Ottawa Field Natural- 
ist Club, 
Canadian Institute, 
Dr. J. W. Dawson, 
Department of Interior, 

United States, 
War Department of U.S. 
Edward Gilpin, C. E. 



Entomological Society 
OF Canada, 

Clifford Richardson, 

Washington, 

Boston Society of Nat- 
ural History, 

Natural History So- 
ciety, Montreal, 

Boston Zoological So- 
ciety, 

LiNNiEAN Society, New 
York. 

Ohio Mechanics* Insti- 
tute, Cincinnati, 

Societe Malocologique 
de Belgique, 

Brussels, 

Hist, and Geol. Society, 
Wyoming, 

Acadian Science Club. 

E. a. Small, 

Hagarstown, Md. 

Belfast Naturalist's 
Field Club, 

Academy Natural Sci- 
ence, Philadelphia, 

Smithsonian Institution, 

United States Fish Com 
mission, 

Prof. John Macoun. 

Essex Institute, 

Salem, 



Transactions. 

Proceedings, Vol. i, Fasc. 3, 4 & 5. 
Erect trees, with animal remains. 
Bulletins of Geological Survey of 

the Territories (II). 
Reports and Pamphlets. 
Quarterly Journal of Geological 

Society of London, Vol. 37, 

No. 147, No. 149; Vol. 39, Nos. 

I, 2, 3 and 4. 
Annual Report. 

Report of United States Depart- 
ment of Agriculture, 1881-2. 
Proceedings, Vol. 21, Part IV. V. 

Canadian Naturalist, Vol. X., No. 7, 

No. 8. 
Quarterly Journal, Vol. 2, No. 3» 

No. 4. 
Transactions, Vol. i. 

Scientific Proceedings, Vol. i, No. 4. 

Proceedings, April, July, 1882. 

Palaozoic Fossil Insects, List of. 

Acadian Scientist. 
Report of Commissioners of Fish- 
eries of Mar^dand. 
Annual Report, 1881-2. 

Proceedings, 1883. Part i. 

Report for 1881. 

Bulletin, Vol. 2.— 1882. 
Catalogue, Canadian Plants,Part i . 
Bulletin, Vol. 14, Nos. 7 to 12. 
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OFFICERS OF THE SOCIETY 

For 1884. 



Patron : 
His Honor the Lieutenant Governor. 

President : 
LeB. Botsford, M. D. 

Vice-Presidents : 
M. Chamberlain. W. F. Coleman, M. D. 

Treasurer : 
James A. Estey. 

Corresponding Secretary : 
Geo. U. Hay. 

Recording Secretary : 
W. J. Wilson. 

Librarian : 
S. W. Kain. 

Curators : 
G. F. Matthew. F. W. Daniel. W. F. Best. 

Members of Council: 
R. P. Starr. W. S. Harding, M. D. Edwin Fisher. 
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STANDING COMMITTEES FOR 1884. 



Physics and Chemistry : 
W. F. Coleman, M. D. W. F. Best. G. U. Hay. 

Meteorology : 
Gilbert Murdock. William Murdock. 

Mineralogy : 
G. F. Matthew. W. F. Best. R. P. Starr. 

Geology : 
G. F. Matthew. R. Chalmers. W. J. Wilson. 

Botany : 
G. U. Hay. J. Vroom. J. Brittain. 

Entomology : 
M. Chamberlain. G. Williamson. H. E. Goold. 

Invertebrates : 
L. C. Allison, M. D. P. R. Inches, M. D. ' W. F. Ganong. 

Vertebrates : 
LeB. Botsford, M. D. W. F. Coleman, M. D. M. Chamberlain. 

Ornithology : 
M. Chamberlain. J. W. Banks. "A. Morrisey. 

Library : 
S. W. Kain. W. J. Wilson. G. E. Keator. 

Essays : 
G. F. Matthew. G. U. Hay. C. H. Masters. 

Publication : 
M. Chamberlain. G. F. Matthew. G. U. Hay. 

Hall: 
W. J. Wilson. S. W. Kain. G. F. Matthew. 

Finance : 
J. A. Estey. W. J. Wilson. G. F. Matthew. 

Delegate to the Royal Society of Canada : 
M. Chamberlain. 
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NEW MEMBERS ELECTED. 

During the Year Ended 15TH January, 1884. 



ORDINARY MEMBERS. 

1883. 



February. 
R.J.Ritchie,. . . .Barrister. 
Herbert E. Goold, . . Student. 
Wm. M. McVicar, . . Professor. 
Rt. Rev. Bishop Kingdon, . . 

March. 
Alfred Mills, .... Merchant. 

S. W. Kain, Clerk. 

C. H. Masters,. . . . Barrister. 
Alfred Markham,. , . . Agent. 
Rev. R. Mather, . . Clergyman. 

April. 
T. F. Fotheringham, Clergy man. 

May. 
G. A. Hetherington, Physician. 



June. 
W. A. Holbrook, 
J. H. Leonard, . . 
Wm. Kerr, . . . 
A. H. DeMill, . . 
Ed. Sears, Jr., . . 



Clergyman. 
. Merchant. 
. Merchant. 
. Barrister. 
Gentieman. 



July. 
F. H. Hayes, School Inspector. 
M. Lindsay, .... Merchant. 

September. 
C. A. Prichard, . . . Merchant. 

October. 
T. M. Pengilly, . . . Druggist. 

Geo. Keator, Clerk. 

W. F. Baird, ..... Lt.-Col. 

November. 
John Robertson, .... Clerk. 
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m MEMORIAM. 



In view of the sudden death of the writer of this address, 
within a fortnight of the time when it was delivered, its 
closing paragraphs seem almost prophetic. 

Except for a short time during the middle terra of its ex- 
istence, when the late Mr. Jack presided, Dr. L. B. Botsford 
has been at the head of this society since its organization. 
Among the many benevolent activities in which he was 
engaged, it received a large share of his attention. He entered 
heartily into all its aims and objects, and was always ready to 
support and encourage any project to extend its usefulness. 

For a quarter of a century our late President maintained 
his warm interest in this society, attending its meetings with 
the regularity and promptness for which he was noted, and 
by his facility in public afiPairs, his ready tact and genial 
manners, added greatly to the interest of the meetings. 

Always ready during his lifetime to aid it with his means, 
as well as with his influence, the society acknowledges with 
gratitude that at his death its prospective wants were not 
forgotten by him. 

The following address is the last composition of a public 
nature that came from his pen. 
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ANNUAL ADDRESS OP THE PRESIDENT. 



HISTORICAL SKETCH OF THE NATURAL HISTORY SOCIETY. 



"The thing that hath been it is that which shall be." 
There is no new thing under the sun. In the infinity of 
differences there is after all an infinity of sirailaritie?. 

The twenty-fifth anniversary of the Natural History 
Society of New Brunswick has passed, and the history of our 
society does not differ from that of similar institutions. Its 
experience has been like that of others the world over. 

The law of progression is not always one continuous ad- 
vance. Night and day alternate in all things. Individuals, 
communities, cities, peoples and nations have their ebb and 
flow, and why not societies ? And such has been the ex- 
perience of the New Brunswick Natural History Society of 
this city. 

January 29th, 1862, a meeting was held in the Mechanics' 
Institute for the purpose of forming a society for the cultiva- 
tion of natural science. Porty-two persons were present. 
Of that number seven remain upon our roll of membership. 
Of the others, twelve have died and twenty-three have with- 
drawn. 
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At that meeting Mr. William Jack moved, seconded by 
Mr. J. W. Lawrence^ that a scientific association should be 
formed, and that it be called " The Natural History Society 
of New Brunswick.'' 

Mr. W. P. Dole moved, seconded by Mr. W. B. M. Burtis, 
" That it shall be one of the efforts of this society to form a 
collection of books of a scientific character for the use of the 
members/' 

Mr. W. H. Perley moved, seconded by Mr. B. P. Starr, 
" That it shall be another special aim of the society to form 
in connection with it such a collection of specimens in the 
different branches of scientific research as shall fully illus- 
trate the natural history of this Province and, as far as 
possible, that of other countries." In his remarks Mr. Starr 
referred to the nucleus of a museum guaranteed to this pro- 
posed society by the Steinhammer Geological Club. 

Mr. H. W. Frith moved, seconded by Mr. E. Allison, 
"That in order to carry these views into effect a committee 
be appointed to prepare a constitution for the society." 

The committee consisted of H. W. Frith, Wm. Jack, M. 
H. Perley, W. P. Dole, E. P. Starr, L. B. Botsford and G. 
F. Matthew. 

February 5th, the committee submitted their report, the 
constitution and bye-laws were adopted, and the society ad- 
journed to meet February 14th to elect office-bearers. 

On the 14th the following were elected : L. B. Botsford, 
President; M. H. Perley, Vice-President; B. P. Starr, Becord- 
ing Secretary ; H. W. Frith, Corresponding Secretary; G. F. 
Matthew, Curator and Librarian ; W. P. Dole, W. Jack and 
C. F. Hartt, Members of the Council. 

At the first meeting thirty-two members were enrolled, and 
gOon after eight others. 

Meetings were held once a fortnight with an average 
attendance of twenty-five. 

At the meeting held November 28th Mr. W. Jack moved, 
seconded by Mr. Justice Parker, the following resolution : 
** That the society desire to express their deep regret at the 
loss sustained by the death of their late lamented Vice* 
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President, M. H. Perley, Esq." By his death the society lost 
an active and influential member. 

At the annual meeting, January, 1863, the roll consisted of 
two honorary, ten corresponding, and sixty-nine ordinary 
members. Of the latter nine had been admitted during the 
year. 

Messrs. Hartt, Matthew, Starr, Payne and Hegan, mem- 
bers of the Steinhammer Club, gave theit valuable collection 
to the society. They were constituted life members. 

Dr. C. K. Fiske donated a valuable collection of native 
aquatic birds. Dr. Fiske was made a life member. 

Measures were taken to secure to the society the very valu- 
able collection of Devonian fossils made by Mr. C. F. Hartt. 

In 1864 there were in the museum 10,000 minerals and 
fossils, 2,000 marine invertebrate, 750 insects, 500 plants and 
30 birds. Mr. H. F. Perley gave a collection of minerals 
illustrating the gold formation of Nova Scotia. Mr. Perley 
was made a life member. 

In 1868 the society concluded to secure another place for 
their meetings and their collection. The basement of the 
Grammar School, Germain street, was occupied. The change 
did not prove advantageous. The ebb had fairly commenced ! 
The room was too small; it was gloomy and uncomfortable; 
its dampness threatened to injure the collections. At this 
time offers were made to the School Trustees to take charge 
of the collection for the benefit of the public schools. The 
Trustees declined the offer. Finally arrangements were 
made with the Directors of the Mechanics' Institute. During 
two years only five meetings of the society were held and 
about as many of the Council. 

From 1874 to 1880 the night settled down, and the society 
slept a quiet sleep! In March, 1880, a meeting to resuscitate 
the institution was convened. The members present were 
W. Jack, Esq., President; Dr. Inches, Dr. Hamilton, G. F. 
Matthew and R. P. Starr. 

New energy was infused by the addition of Gen. Warner, 
U. S. Consul, D. H. Waterbury, J. T. C. McKean, W. N. 
Gould, G. Ernest Fairweather, C. A. McDonald, W. M. 
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McLean, G. Herbert Lee, Dr. Coleman, W. F. Best, G. U. 
Hay and B. Chalmers. 

The following gentlemen were appointed to fill the vacan- 
cies in the Council: General Warner, Vice-President; G. 
Ernest Fairweather, Recording Secretary; W. F. Gould, 
Curator; G. U. Hay, Librarian; D. H. Waterbury, Member 
of Council. 

Regular meetings of the council and society have been held 
from that time to the present, and the flood-tide of prosperity 
has continued. 

In 1881 arrangements were made to occupy our present 
quarters. These have been kindly granted us by the City 
Council. 

This same year another step in advance was taken, and the 
class of associate members instituted very much to the 
benefit of the Natural History Society. 

Mr. G. U. Hay presented the museum with 400 specimens of 
the native plants of the Province. These were supplemented 
by a number from Mr. R. Chalmers and Dr. L A. Jack. 

In 1882 our first Bulletin was issued, in which were valu- 
able original papers by members of the society. This year 
were added to our collection 146 specimens of birds. 

Joint action was taken with the Historical Society to secure 
a permanent building to be a memorial of the centennial of 
our city ; but without success. It was intended to make it 
answer for general purposes, among them the erection of a 
suitable museum for our increasing collections. We hope 
that the time is not distant when such a museum building 
will be forthcoming to meet our absolute need. 

During this year, 1882, Mr. Chamberlain gave several free 
lectures on Ornithology to the pupils of the public schools. 
Other members of the society. Dr. Coleman, Dr. Allison, Mr. 
Best, gave lectures upon different subjects. 

The summer field camp was commenced in 1883. It has 
continued its meetings, and yearly adds to the success of the 
society. The practical knowledge acquired proves it to be 
beneficial and almost a necessity for our progress. Donations 
of the food fishes in our waters were received from Mr. P. Camp- 
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bell, and many specimens of insects collected near St. John 
by Mr. Herbert Gould. 

In 1884 Mr. G. P. Matthew presented his herbarium of over 
2,000 species of foreign plants. 

The society has been incorporated, and has a proper seal 
to stamp our acts. It is evidently now firmly established. 

Our Bulletin is yearly issued, and reflects great credit upon 
the society. It is especially intended for contributions show- 
ing original research. 

At the request of the Royal Society of Canada delegates 
have been yearly sent to represent this institution at their 
annual meetings. 

The Provincial Government now gives us an annual grant, 
and this enables us to extend our usefulness. 

During the summer vacation a class composed of the 
teachers in our public schools availed themselves of lectures 
given by members of this society. These lectures were the 
more instructive, as they were illustrated by the abundant 
material in our museum. It is proposed to extend this 
course in the future. 

During this winter a series of lectures upon different 
branches of Natural History was inaugurated, and will be 
delivered by members of the society. 

Such is a brief outline of the Natural History Society, em- 
bracing a period of twenty-five years. It has passed through 
the difficulties which generally attend the formation and 
growth of similar institutions, and we feel confident that it 
has entered upon a wider field of usefulness. 

It has not a numerous membership, and its field is 
limited, and yet there are some on our little roll of names 
well known elsewhere, and who have secured a place for 
themselves in the prominent ranks of science. 

During the past century science has wonderfully advanced, 
and as the years roll on it will lay an ever-wideiiing basis 
upon which to build substantial palaces of knowledge and 
truth, at the same time (let us hope) with such good results 
materially, as well as intellectually, as will enable the race to 
enter upon the greatest possible amount of enjoyment. 
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CivilizatioQ has prevailed in other ages and in various 
countries^ yet did not build up for itself a permanent home. 
There have been civilizations which embraced both material 
and intellectual conditions, yet they crumbled away from 
material causes or were overthrown by external forces. 

The Mexicans of to-day are inferior in many respects to 
the people of the time of Montezuma. When the Spaniards 
took possession of Mexico they found conditions of 
civilization — in the public building, in the civil and social 
arrangements— superior to those now in existence. * 

The Indian race has retrograded. 

Three and four thousand years ago Egypt contained a 
powerful nation. Her wondrous pyramids are standing 
monuments to her supremacy in architecture; her vast tem- 
ples were the scenes of gorgeous worship; her painted 
writings disclose the histories of famous kings and successive 
dynasties, and yet this high civilization has disappeared, and 
as a nation she grovels among the meanest. 

The Chaldeans were celebrated for their knowledge. 
The Babylonians, Persians, Assyrians, held a prominent 
place in the history of the world. Prom the plains of their 
country or from the lofty towers of their cities they watched 
and noted the movements of the heavens. Their merchants 
gathered up the riches of the world; their warriors pushed 
their dominion over the then known world; their learned 
men filled their libraries with records of their history and 
religion. But now many centuries have lapsed since they as 
peoples have passed away, and huge mounds of brick and 
clay alone mark the solitudes where kings reigned in pomp 
and nations revelled in luxuries. 

Greece was a centre of intellectual forces. She stood as a 
beacon and flashed her philosophy like the light over the 
nations and down the centuries. Yet as a people Oreece 
waned before social and foreign evils, and is chiefly known 
by the dead past. 

The Roman Empire was the most extensive and powerful 
in the world; culminated in material wealth; cruelty reigned 
triumphant in her public games; luxury sapped her man- 
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hood, and in spite of a century of Augustan learning she wafr 
overthrown by barbarians who, with northern vigor, trampled 
under their feet the standards that had at one time braved 
the whole world. Of Rome it could be truly said, " The 
thing that hath been it is that which shall be." 

In prehistoric times migrations from the East laid the 
foundation of the European nations. The evidence of this- 
comes to us in the lost forms of a common language. Out of 
the North there surged those successive waves of barbarous 
peoples who overthrew the Roman power in the West;^ 
whilst again from the East came the followers of Mahomet. 
These established their rule in Constantinople, the seat of 
the last of the Roman Emperors; carried their victorious 
arms into the heart of Europe; subdued the principalities of 
the Danube; possessed Greece and established themselves for 
a time on the fertile plains of Spain. 

Is there a possibility that history may repeat itself? Is it 
possible that with all the knowledge which science is heaping 
up; with all the inventions which teem from the brain of 
man; with all the means for offensive and defensive war now 
in use; with many and powerful nations to maintain their 
independence, is it possible there can be any further danger 
to the progress of the world — that no interruption can arise? 

Without doubt the causes of disintegration which operated 
upon the nations of the past will produce similar results when 
present or future peoples culminate in power and luxury and 
become subject to these influences. Some of these destructive 
elements may now be recognized. Science, no doubt, is 
progressing with wondrous strides, yet is entangling itself 
in the pursuit of partial truths only. One-sided in their 
agnostic aspirations the leaders of thought are building upon 
physical laws another Babel to pierce the heavens. From the 
lofty towers of this edifice sounds of confused voices descend 
to us. The foundations of responsibility are being attacked; 
mankind is thrown back upon a godless morality, a morality 
with no compass but the wishes or reason of the individual. 
Wealth is accumulating as in the palmy days of ancient 
Rome. Lawlessness and anarchy are showing a defiant front. 



10 (Bulletin of th-e Statural History Society. 

But^ granting that these clouds may pass away, is there no 
other source of danger? Is there no nation which can possi- 
bly change the condition of the world and throw into shade^ 
in the way of conquests, the colossal feats of Ginghis Khan 
or of Taraarlam? There is a nation which has a history of 
thousands of years, and though subject to many vicissitudes 
it has existed virtually as one nation, and to-day has a popu- 
lation of nearly 400,000,000 souls. This people are prolific; 
they are ingenious, intellectually endowed and industrious; 
they are extremely national; their land teems with inhabi- 
tants, and the very waters are covered with their floating 
homes. For a long time they have not been aggressive, yet 
they have, of late especially, pushed their wanderings into 
other lands. Forty thousand of them occupy the very centre 
of San Francisco, the chief city on the Pacific coast. During 
the last century they have been brought into forced contact 
with other peoples. Despised by all, maltreated by most, yet 
they are made in the fashion of men, and they must be subject 
to the ordinary motives and passions which influence the race 
elsewhere. It is evident that they stimulated, though it be 
by forced contact, with the ideas of the oppressing foreign- 
ers. Is it unreasonable to suppose that some day they may 
show the power which now lies slumbering under a patient 
endurance? Goaded by the treatment they have received, is 
it not possible that a spirit of retaliation may take root and 
revenge become a watch ward in their councils? There are 
men among them of large and cultivated intellects, men who 
are beginning to shape their growth; and should one of these 
masters of men arise, a man who leads and sways and moulds 
his fellow-men, should such an one avail himself of the tens 
of millions of his people capable of bearing arms; train them 
with the strictest military discipline; arm them with the best 
of weapons, and stir them up to show their manhood, he 
certainly could be a power on the earth. In a short time 
that ingenious people could be taught to manufacture their 
implements of war and build vessels of war after the most 
improved patterns. In the meantime they could purchase 
from European sources both arms and ships. Only a few 
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iireeks ago a fleet of half a dozea war vessels sailed from China 
manned by Chinese sailors who, whilst waiting for the com- 
pletion of the contract by the builders, commended themselves 
to the English community by their orderly conduct. These 
vessels were built by a special contract with Chinese officials. 
With these ships alone the Chinese could easily revenge the 
cruel treatment perpetrated upon their people on the Pacific 
Coast. They could readily seize San Francisco, and with the 
aid of their 40,000 countryman, now in that city, not only 
destroy it, but sweep American commerce from the coast, and 
it would be months before sufficient force could be sent there 
to resist the invasion. " The thing that hath been it is that 
which shall be" may again be verified, and with the resurrec- 
tion of that people to new life, another but greater than 
Oenghis Khan may change the conditions of the civilized 
world. Science, however definite and general it may become; 
literature, however brilliant; and wealth, however enormous 
it may be, cannot, singly or combined, secure a permanent 
civilization. It alone can be so when it is based upon the 
high principles which flow from the throne of God, for it is 
righteousness which truly exalteth a nation! 

In conclusion, I beg to thank you for the honor conferred 
upon me for many years. The society has existed for quarter 
of a century. During the most of that period I have occu- 
pied the chair. I am perfectly aware of my short-comiugs in 
that position. Your work has made the society what it is. 
The time has come when I must yield up my position into 
more efficient hands. ^* The thing which hath been it is that 
which shall be." The old must disappear from the scene 
and the young must take their place. It is so ordered. It is 
not necessity but duty which demands the change. Not only 
<io I wish that great success may attend the future of the 
society, but I feel assured that such will be the case. You 
have material that would secure a prominent position to 
any society, and I have no doubt that a first rank will be 
maintained by the Natural History Society of New Bruns- 
wick among those of the Dominion. 
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ARTICLE I. 



THE ECHINODERMATA OF NEW BRUNSWICK. 



BY W. F. GANONG. 



I INTEODTJCTOEY. 

The Echinodermata have always been to naturalists among' 
the most interesting of Invertebrates. Among the first of 
the reasons for this is undoubtedly the abundance of hard 
parts in the group in general, and the constancy with which 
they indicate specific differences. Indeed, in most of the 
Echinoderms, the hard parts of the body bear a closer relation 
to the internal anatomy and are more immediately correlated 
and connected with it than in any other group of Inverte- 
brates, with the possible exception of the Insects. Again, 
the comparative ease with which they may in general be- 
collected, preserved and prepared for study, the prominence 
given to many of them among shore animals by their sym- 
metrical forms, bright colors and conspicuous habitat, the com- 
parative simplicity of their gross anatomy and ease with which 
they may usually be dissected, the clearness with which they 
illustrated the old "radiate" type of animal-structure and 
its relation to other types, as well as important general 
structural features, — all these, together with the very inter- 
esting problems connected with their development and their 
relation to extinct forms, have caused them to receive a large 
share of attention from naturalists of all ages, both profes- 
sional and amateur. 

The mere idler by the sea-shore, if he notices animals at 
all, notices these among the first. Bright in color many of 
them, symmetrical in form all of them, often abundant and 
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•easily found, with powers of slow but easily-watched locomo- 
tion, they attract more attention than the duller-colored and 
more sluggish, though more useful Mollusca, or the more 
active and shyer Crustacea. 

To the teacher there is no group of marine animals which 
•can be made of greater use for teaching purposes. Not only 
are they interesting for the reasons we have already men- 
tioned, but simply as objects of practical study they possess 
many advantages. Many of them are easily collected and 
preserved, and prepared specimens may be made to show 
more of the internal anatomy than is possible with any other 
:group. Their comparative simplicity of structure and abund- 
ance of supporting hard parts make many of them better 
subjects for dissection than the Mollusca or Crustacea, and 
their larger size gives them an advantage over the Insecta. 
They are particularly well adapted, too, for the illustration 
of many general zoological principles. The habits of the 
shore forms can be quite easily watched and studied, either 
upon the shore (which is the best way), or in glass vessels in 
the school-room. Many simple and harmless experiments 
may be tried upon them which will teach most valuable 
lessons, not about Echinodermata alone, but about animal 
life in general. The mind of a pupil wisely led to observe 
forms as low as these, will be grasping, though altogether 
unconsciously, a truer perception of what Nature really is, 
and a broader sympathy with her workings in the world about 
him. Seeing in these simple creatures, so different from 
what he has been accustomed to associate with the name 
animal, characteristics in common with the higher animals, 
including himself, he must in his mind link closer together 
what before seemed far apart, must include in one category 
what before seemed different in kind, and thus will come a 
«tep nearer to that conception, grand and ennobling when 
fully grasped, the true basis of all scientific knowledge, — the 
fundamental unity of Nature. 

That the proper kind of study of animals and plants 
affords the best means that we have of arousing and exer- 
cising powers of observation and inductive reasoning, is too 
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well known to require repetition. But teachers should not 
forget that before they can make use of this means towards 
the much to be desired end, they must be trained in these 
respects themselves. To those who live within reach of the 
sea-shore, the group we are considering Is a particularly good 
one for self-training. Those who may take up the study can 
have the additional stimulus of knowing that they may at 
any time add to science a substantial contribution. Probtems 
are waiting everywhere for solution, and many of them are 
within the reach of any patient and accurate observer. 
Almost nothing is known of the habits of even our most 
common Echinoderms, not enough to give us any clear idea 
to what features of their environment their very peculiar 
structure is adapted. We cannot doubt that the ten rays of 
SolasteVy or the five of Cribrella, or the spine-clusters of 
CrossasieTy or the marginal web of Pteraster^ are as ex- 
quisitely adapted to some conditions of those animals' lives as 
is the structure of a flower to cross-fertilization by Insects. 

No one of the Echinoderms of our coast has any special 
economic value. Doubtless this fact explains why they have 
been so little noticed by those early writers who treated of 
the natural history of the Province. Early works which 
have chapters on the Mammals, Birds, fieptiles and Fishes,, 
quite ignore this group, though mentioning the edible Mol- 
lusca and Crustacea. The earliegt reference to the Eciino- 
derms of this region is found in " Les Voyages du Sieur de 
Ghamplain," written by Champlain himself and published at 
Paris in 1613. He mentions the occurrence of Sea-urchins 
in 1604 on Saint Croix (now Dochet or Neutral) Island ; 
** Autour de notre habitation il y a de basse mer quantil^ de 
coquillages, comme coques, moulles, ourcins & bregaux qui 
faisoyent grand bien a chacun.'* Lescarbot and Denys seem 
to make no mention of the group, though the latter wrote a 
book on the natural history of this part of Canada. No 
work seems to contain any reference to them up to Cooney^ft 
** History of Northern New Brunswick and Gasp©," in 1832,. 
which mentions among the " shelL-fisk'* of the Province, the 
Starfish and Sea-urchin. Rev. C. Atkinson, in 1844, mentions 



The Echinodermaia of J^ew (Brunswick 15 

the Starfibh and Sea-spider ; the latter is the name by which 
Gorgoncephalus Jgaasizii, or the Basket-fish^ is known to the 
fishermen, and it may have been to it he referred, or it may 
have been to some species of crab. Gesner, in his "Indus- 
trial Eesonrces of Nova Scotia," in 1849, gives among the 
"marine and fresh water fishes of Nova Scotia, New Bruns- 
wick and Prince Edward Island," Asterias rubens. Starfish, 
but no others. Neither Perley nor Adams, in their writings 
on our Zoology, mention any of the I^^hinodermata. 

The first paper by a naturalist, dealing with this region, is 
by William Stimpson (afterwards Dr. Stimpson), in the Pro-^ 
ceedings of the Boston Society of Natural History. Vol. IV., 
1851, (B).* In it he describes before the Society the results- 
of a visit to Sastport, mentions the Invertebrates he found 
there, and gives brief notes upon several species of Echino- 
derms. He noticed the northern character of the fauna of 
this region, and seems to have been the first to have done so. 
He explained it by the depth of the water and the mixing up 
by the strong tides of the colder bottom with the warmer 
surface water, the temperature of which could therefore never 
become high. The prevalence of fogs, too, he thought kept the 
sun's heat from exerting its full power upon the water. Three- 
years later, in 1854, the same naturalist published the most 
important work which has yet appeared on the Invertebrates- 
of New Brunswick, his "Synopsis of the Marine Invertebrata. 
of Grand Manan: or the Region about the Mouth of the Bay 
of Fundy, New Brunswick," (D). Dr. Stimpson spent three 
months of the summer of 1852 dredging around Grand Manan, 
finding there many new species of Invertebrates. In the 
Synopsis he mentions twenty-five good speciesof Echinoderms, 
three of them new. This work is an annotated list, giving 
descriptions of new species only. 

In 1861, Mr. C. B. Fuller published in the Proceedings of 
the Portland Natural History Society (G), some notes on the 
Invertebrates of Eastport Harbor, and in 1863, in the second 
report on the Natural History and Geology of the State of 



* See the Bibliography following. 
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Maine, a much longer list (H), containing references to many 
Echinoderms found at Eastport and in the Saint Croix Eiver: 

In 1866, Professor A. E. Verrill published a very valuable 
paper entitled, — " On the Polyps and Echinoderms of New 
England, with Descriptions of new Species," (L). This 
<5orrects the synonymy up to date, and gives the range and 
habitat of every Echinoderm then known upon our coast. 
In 1871, a short paper by the same author in the Bulletin of 
the Essex Institute (N), referred to the Invertebrates found 
in the vicinity of Eastport and the character of the life in 
the different channels among the neighboring islands. It 
^ives us quite a complete list of the Echinoderms of Eastport 
Harbor. 

In 1872, an exploring expedition of the United States Pish 
Oommission had its headquarters at Eastport, and thoroughly 
examined the waters of the vicinity. The general results 
were published by Professor Verrill in a series of articles in 
the American Journal of Science (R), and scattered through 
them are a few references* to the Echinodermata. They are, 
however, more important for the knowledge they give us of 
the depths, temperatures, tides, etc., of the region, — in a 
ivord, of its physiography. A complete report, embodying 
the results of his seven years' work in the Bay of Pundy, is 
promised us by Professor Verrill. This will describe some 
new species and add to the Bay of Pundy fauna several not 
•described in the following pages. Professor Verrill also refers 
frequently in his report on the In vertebrate animals of Vineyard 
Sound (Q), to the fauna of the Bay of Pundy. Nothing 
more seems to have been done upon the southern coast, until 
the writer in a short paper (X), read before this Society and 
published in its Bulletin No. IV., together with a note in 
Bulletin No. V,, gave the result of some desultory observa- 
tions of his own upon the littoral and shallow-water forms of 
the inlets of the Charlotte County coast. 

So much for the Bay of Pundy waters. Our knowledge of 
the Echinoderm fauna of the ** North Shore" is very scanty 
indeed, and what we have we owe entirely to the observations 
^f Mr. J. P. Whiteaves of the Canadian Geological Survey. 
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•Sir William Dawson, over thirty years ago, was acquainted 
'With the littoral fauna of the southern part of the Gulf, but 
he never published anything upon it. During the summers 
»of 1871-72-73, Mr. Whiteaves dredged in the deeper, and to a 
limited extent in the shallower parts of the Gulf of St. Law- 
Tenee, but was able to give but little attention to the latter. 
From our whole North Shore, excluding for reasons presently 
to appear the deeper parts of the Gulf of St. Lawrence and 
its outliers. Orphan and Bradelle Banks, we have recorded 
only eight or nine species of Echinoderms. It must, 
however, be remembered that the shoal and sandy character 
^f the region is not favorable for an abundance of this group, 
"which prefers rather deep and rocky situations. Mr. Whit- 
eaves' results, including much valuable material on the 
physiography of the region, were published in a series of 
papers (P), which will be found described in the Bibliography. 
IV^e wish very much to have filled this gap in our knowledge 
•of the Invertebrate Zoology of the Province, and any of our 
teachers who may live upon the North Shore will be render- 
ing to it a real service if they will help to make known to 
<this Society what species are to be found upon the shores and 
in the shallow waters of the Gulf of St. Lawrence. There is 
work of this kind to be done, too, upon the Bay of Eundy coast, 
for we know nothing of the distribution of forms beyond 
•Charlotte County. How far up the Bay any of them extend 
we do not know. 

In the coast waters of New Brunswick, as limited in this paper 
'{no fresh-water Echinoderm whatever is known), there have 
been found twenty-eight good species of this group.* Of these 
the majority are forms of wide distribution, but a few of them 
have some special interest. 

Such is the case with our one Crinoid, our single represen- 
tative of a group which is of such great palaeontological impor- 

* This is the number which the writer had found reported at the time of writing 
this paper, and it probably includes all that have ever been reported in print. As 
-this paper is passing through the press, however, Prof. Verrill, in a letter to the 
-writer, says that there are many other species known to him to occur in the Bay of 
Fundy, all of which will be referred to in a future report. Prof. Verrill mentions 
rspecialiy six more Holothurians, three Starfishes and foiu* Ophiurans. ' 
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tance. It is a Comatula, one of that division of the Crinoid» 
in which the adult, is free but the young is stalked. But 
there is some question about its exact identity. Dr. Stimpson 
in his Synopsis tells us that he dredged a single specimen of 
A Comatula in twenty-five fathoms near Duck Island^ Grand 
Manan. He referred it, though doubtfully, to Aledo (now 
Antedon) Eschrichtii, finding differences which he thought 
might be due to age, as his specimen was only four inches in 
diameter, while those with which he compared it were at least 
ten. Dr. P. H. Carpenter, in bis forthcoming report (Y), on 
the Grinoids of the Ghallenger expedition (for advance 
sheets of which the writer cannot sufficiently thank him), 
suggests that Stimpson's specimen may have been Antedon 
quadrattty a smaller species of similar distribution which very 
greatly resembles and is very closely allied to Antedon 
JSschrichtti. Small specimens of the latter species, together 
with the former species were dredged by the " Challenger '*^ 
off Nova Scotia, at the same locality on Le Have Bank^ 
latitude 43° 4' N., longitude 64° 5' W., this being the most 
«outberly known locality for both species. The known facts 
of distribution of the two species, therefore, do not help 
us, and as Dr. Stimpson's specimen was probably lost in the 
great Chicago fire of 1871, in which so much of his valuable 
material was destroyed, the question can now only be settled 
by its re-discovery. Whichever it may prove to be, it certainly 
is very rare in the Bay of Pundy, for the thorough dredginga 
of the United States Fish Commission failed to discover it. 
How the two species may bo distinguished will be pointed out 
in the description of A. Eschrichtii. 

Of Ophiuroids we have six species, all of them rather 
common forms. The most interesting is Oorgonocephalu^ 
(Astrophyton) Agassizii, the basket-fish, which is found upon 
the southern coast, on Bradelle Bank, and at one or two- 
other points in the Gulf of St. Lawrence. 

Of true Starfishes we have eleven species, all of them of 
rather wide distribution, but some of them remarkable either 
for beauty of coloring or the arrangement of their hard parts. 
Ooniaster phrygiana or Crossaster papposa are examples of 
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the former, Ctenodiscus crispatus of the latter. It is an 
interesting question Tvhether Asterias Forhesii will npon 
farther search be found upon our North Shore. This is a 
Starfish which is very abundant on the coast in and south of 
Massachusetts Bay, associated there with Asterias vulgaris^ 
the common form of our own shores. It belongs essentially 
to the southern fauna which occupies the great shallow basin 
of the southern part of the Gulf, and has been found by Prof. 
Verrill at Casco Bay, Maine, where a similar isolated southern^ 
colony occurs. It seems altogether probable, therefore, that 
it will be found in Northumberland Straits, the more especially 
as Caudina arenata, a southern Holothurian of very similar 
range, occurs there. It may be readily distinguished when 
alive from A. vulgaris by its usually greenish color and the 
bright red madreporic body in the angle between two of the 
rays, that of A. vulgaris being yellow. The only one of the- 
Starfishes which is of any economic importance is the last- 
mentioned species, Asterias vulgaris, which is sometimes but 
to a very limited extent used as a fertilizer. It is also very 
injurious to oyster-beds, devouring great numbers of oysters. 

Of Echinoids or Sea-urchins we have but two species in the 
Acadian fauna proper, and one straggler from the colder 
waters of the Nova Scotia banks. The two former Strongy- 
locentrotus drdhachiensis and Fchinarachnius parma are re- 
markable for their wide distribution, and 8. drdhachiensis for 
its great abundance. One can appreciate when he sees our 
fihores in some places fairly carpeted with this species, the 
well known fact that as we approach the poles the number of 
species diminishes but that of individuals increases. In some- 
parts of the world Sea-urchins are eaten, but ours probably 
have little value for such a purpose, though Dr. Stimpson 
has tried them and found them edible, and the Exquimaux 
a,re said to eat their ** spawn" or ova, Echinarachniu» 
jparmay according to Prof. Verrill, has a limited' economic 
Talue for the indelible ink which may be made from its pul* 
Tcrized skin and spines. 

Of Holothurians there are seven or eight species in our 
waters, only three or four of which are common. It is in this. 
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group, if anywhere, that utilizable Echinoderms occur. In 
•certain parts of the world, Holothurians are greatly esteemed 
as articles of food. A Mediterranean species is eaten in 
Naples; and the Chinese and Malays are exceedingly fond of 
it, so much so that it is among them a very important article 
•of trade, the business employing hundreds of small vessels 
annually. They are generally known as Trepangs, and are 
prepared by being cleaned, dried and pressed. Our Holothur- 
ians belong to different genera, and may not be utilizable in 
this way to any extent. But the subject has not been left 
iiltogether uninvestigated, for Dr. Stimpson tells us that while 
in Nova Scotia he tried them with satisfactory gastronomic 
results. In the Proceedings of the Boston Society of Natural 
History, Vol. IV., 1851, p. 100, we find this passage: "As to the 
value of the HolothuridaB as articles of food, Mr. Stimpson said 
he had availed himself of the abundance by which he was 
surrounded at Nova Scotia, and had found them (i. e. the 
Holothurians) when boiled, quite as palatable as lobsters. 
The same was true of some of the Echini of that region." 
He undoubtedly refers to the common Pentacta frondosa or 
"sea-pumpkin" which is so abundant upon our southern 
'Coast. Alexander Agassiz says of it: " The Pentacta resembles 
the Trepang, so highly valued by the Chinese as an article of 
food, and forms a not unsavory dish, having somewhat the 
-flavor of lobster." Caudina arenata, a southern Holothur- 
dan, is found on the North Shore, but not in the Bay of Fundy. 
But we must glance for a moment at the general conclusions 
dn regard to distribution and the like, to which we are led by 
•the study of the Echinoderms in connection with other groups 
•of Invertebrates. The writer has already had the honor to 
lay before this Society a brief discussion of the relations of the 
faunae of the Acadian waters, so that a brief summary will be 
sufficient here. The extension of our knowledge of the sub- 
ject can be briefly stated. In 1862, James D. Dana (in the 
Crustacea of the United States Exploring Expedition) pointed 
out the existence for the Crustacea of a sub-fauna which 
•extended, according to him, from the eastern point of New- 
foundland to Cape Cod, including the southern part of the 
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Gulf of St. Lawrence. To it he gave the name of Nova Scotia 
fauna. In 1857 (E), Ltltken, from a study of the Echinoder- 
mata^ established a sub-fauna of coincident range, but gave it 
the more appropriate name of Acadian fauna^ a name which 
it still retains. In 1863 (I), Prof. Packard, reasoning chiefly 
from the mollusca collected on the coast of Labrador, came to 
the conclusion that there was a special colder water fauna 
occupying a great part of the Gulf of St. Lawrence, distinct 
from the Acadian fauna proper. This he knew extended 
outside the Gulf and southward on some of the banks off the 
Maine coast, particularly St. George's Bank: Being thus, 
south of Labrador, a shoal fauna, he called it Syrtensian. 
The later researches of the United States Fish Commission) 
under the direction of himself and Prof. Verrill, defined more 
clearly its limits and showed that it occupies all the banks 
off the Nova Scotia and Maine coasts as far as St. George's 
Bank. They found, also, that it has outliers occupying the 
deeper parts at the mouth of the Bay of Fundy, and at one or 
two other points in the Gulf of Maine. Mr. Whiteaves has 
confirmed the presence of this Syrtensian fauna in the Gulf 
of St. Lawrence and shown that, with the exception of small 
outliers on Orphan and Bradelle Banks, it is sharply marked 
off from the Acadian fauna which occupies the southern part 
of the Gulf. A line drawn from the northernmost point of 
Cape Breton Island to the northernmost of the Magdalenes^ 
and thence to the northern entrance of Bay Chaleur will separ- 
ate these two faunae. The different marine faunal sub-regions 
then, of the northeastern coast of America, may be summar- 
ized as follows. There is first the Circumpolar, occupying all 
the region of Davis Strait, the coast of Greenland, and the 
northern part of the coast of Labrador. South of this comea 
the Syrtensian, which occupies the southern part of the coast 
of Labrador, the waters to the east of Newfoundland includ- 
ing the Grand Bank, the Straits of Belleisle, all the deeper 
parts of the Gulf of St. Lawrence with outliers on Orphan 
and Bradelle Banks, the passage between Cape Breton and 
Newfoundland, Sable Island and the other banks off the 
Nova Scotia and Maine coasts, certain deep portions of the^ 
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Bay of Fundy and Gulf of Maine, and St. George's Bank. 

^The Acadian fauna occupies all the southern part of the Gulf 
of St. Lawrence, probably parts of the southern shore of 
Newfoundland, the shores of Nova Scotia, all the Bay of 
Fundy, except the deep Syrtensian area at its mouth, all the 

-^ coast to Massachusetts Bay, and here it begins to mingle with 
the southern fauna, named by Ltitken the Virginian. South 
of Cape Cod the latter entirely replaces it, with the exception 
of Nantucket Shoals, which are still occupied by the Acadian, 
and a bank off the coast of New Jersey, where the last traces 
of the latter are found. 

The Acadian fauna, however, is not, so to speak, honao- 
geneous. It has been clearly shown that certain portions of 
it belong more nearly to the Virginian than the Acadian 
regions. This is the case with a large proportion of the forms 
in the great shallow southern basin of the Gulf of St. Law- 
rence, at certain sheltered and isolated points on the Atlantic 
coast of Nova Scotia and in a portion of Casco Bay, Maine. 
The fauna upon our North Shore is decidedly more southern 
than that in the Bay of Fundy, and a sub-division of the 
Acadian fauna would seem to be possible, though these 
more southern assemblages may also be considered simply as 
Virginian outliers. The causes determining this curious 
distribution of faunae are purely physical, and have already 
been discussed by the writer before this Society. 

Harvard University, Cambridge, Mass., 
February 4th, 1888. 



II. BIBLIOGRAPHY. 

It is thought that the following list includes all works and 
papers of importance which relate to New Brunswick Echino- 
dermata. Only the most important, most generally useful, 
and most easily accessible structural or systematic works are 
given; reference to them will show the student bibliographies 
of others of like character. A few popular works, such as 
those of Forbes (A), and Agassiz (K), have been introduced on 
account of the exceptionally interesting way in which they 
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treat the subject. One or two others, such as the papers of 
Fuller (6), etc., are added for the sake of completeness rather 
than for any special value they have. 

(A) 1841. Forbes, Edward. 

A History of British Starfishes and other Animals of the Class 
Echinodermata. ZondoH. 8vo. xx.+ 269 pp., woodcuts. 

(A truly classical work and one of the greatest interest, as well as of 
very considerable value to all students of our Echinodermata). 

(B) 1851. Stimpson, William. 

[Observations on the Fauna of the Islands at the mouth of the 
Bay of Fundy, and on the extreme northeast corner of Maine], 
Proceedings of the Boston Society of Natural History ^ Yol. IV. pp. 
95-100. 

(A paper more interesting historically than otherwise, as its substance 
is embodied in his Synopsis). 

<0 1851-1854. Ayres, W. O. 

[Descriptions of new Holothuridse]. Proceedings of the Boston 
Society of Natural History , Vol. IV. ; a series of papers, but particu- 
larly pp. 25, 35-37, 52-53, 148-145, 243-246. 

(Very valuable for the descriptions of our Holothurians). 

(D) 1854. Stimpson, William. 

Synopsis of the Marine Invertebrata of Grand Manan: or the 

Region about the Mouth of the Bay of Fundy, New Brunswick. 

Smithsonian Contributions to Knowledge, Vol. VI. 4to. 67 pp., 3 

Plates. 
(Much the most important work that has yet appeared specially upon 

the Invertebrate Fauna of this region.) 

(E) 1857. liiitken, Chr. Fr. 

Om de Nordiske Echinodermers Geographiske Udbredning, [On 
the Geographical Distribution of Norwegian Echinoderms], 
Videnskabelige Meddelelser I Kjobenhavn. 1857-59. pp. 56-100. 

(In this paper Liltken establishes the Acadian Fauna). 

(F) 1858. Liiitken, Chr. Fr. 

Addimenta ad historiam Ophiuridarum. Parts I. and II. 

Kjobenhavn. 4to. 169 pp., 7 plates. 
(Important for its descriptions and figures of Opbiuroids). 
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(G) 1861. Fuller, O.B, 

[Note on the MariDe Animals of Eastport Harbor]. Proceedings: 
of the Portland Natural HUtory Society, Vol. I., p. 91. 

(Mentions a few Echinoderms. Given for the sake of completeness). 

(H) 1868, Fuller, C. B. 

Report on Marine Zoology [of Maine]. Second Annital Report upon 
the Natural History and Geology of the State of Maine , 1862, pp^ 
129-133. 
(Contains references to Echinoderms found at Eastport and in the: 
St. Croix River). 

(I) 1863. Packard, A. S., Jr. 

A list of Animals dredged near Caribou Island, Southern Labrador, 
during July and August, 1860. Canadian Naturalist, YoLVIII., 
pp. 401-429, 2 plates. 

Also — Observations on the Glacial Phenomena of Labrador and 
Maine, with a View of the recent invertebrate Fauna of 
liabrador. Memoirs of the Boston Society of Natural History, Vol. 
L, 1867., pp. 210-303, 2 plates. 

(Important for their bearing on the Syrtensian Fauna of the Gulf of 
St. Lawrence.) 

(J) 1865. Liyman, Theodore, 

Ophiuridse and Astrophytidse. Memoirs of the Museum of Compar- 
ative Zoology, Cambridge, Mass., Vol. I,, (Illustrated Catalogue 
No. 1 ) 4to. vii. +200 pp., woodcuts and 2 plates. 

(The most important systematic work on New England Ophiuroids). 

(K) 1865. Agassiz, ^Elizabeth €• and Alexander. 

Seaside Studies in Natural History. Boston. 8vo. xii.+157pp.^ 

woodcuts. 
(A valuable book, treating the common New England Echinoderms in 
a very interesting way, and giving good figures of many of them). 

(L) 1866. VerrlU, A. E. 

On the Polyps and Echinoderms of New England, with Descrip- 
tions of new Species. Proceedings of the Boston Society of Natural 
History, Vol. X. 8vo. pp. 833-357. 

(A very important paper, correcting the synonymy up to date and 
describing the range on our coast of each species). 
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(M) 1867. Selenka, £mi). 

Beitra.sje zur anatomie und systematik der Holothurien. [Contri-^ 
butionstothe Anatomy and ClasGification of the Holothurians]. 
Zeitschrift fur Wissen^ckaftliche Zoologie [Leipzig^ Vol. XVII., 
pp. 291-374, 4 plates. 

(An important work on our Holothurians, particularly on their an- 
atomy.) 

(N) 1871. Verrill, A. E. 

Marine Fauna of Eastport, Me. Bulletin of the Essex Institute y. 

Vol. III. pp. 2-6. 
(Describes the character of the tides among the islands, etc., and gives^ 
quite a complete list of the Echinoderms of the neighboring shallow 

waters). 

(O) 1872-1874. Agassiz, Alexander. 

Revision of the Echini. Memoirs of the Museum of Comparative 
Zoology, Cambridge, Mass. Vol. III. (Illustrated Catalogue No. 
7). 4to. xii. + 762 pp. , 49 plates. 
(By far the best work we have on the Echinoids). 

(P) 1872 78 74. Whiteaves, J. F. 

Reports on Deep Sea Dredging Operations in the Gulf of St. 
Lawrence. 3 Reports. Annual Report of the Department of Mar- 
ine and Fisheries^ Canada. Appendix K, Report for 1870-71, pp. 
90-101 ; Appendix K, Report for 1871-72, pp. 118-132; Appendix U,. 
Report for 1872-73, pp. 178-204. 

These Reports embody the results of the following: 

Deep Sea Dredging in the Gulf of St. Lawrence. Nature, Vol.V. ,. 

1871, p. 8. 
Reprinted in Canadian Naturalist, Vol. VL, new series, 1872, 

pp. 851-354. 

Notes on a Deep Sea Dredging Expedition round the Island of 
Anticosti, in the Gulf of St. Lawrence. Annals and Magazine of 
Natural History, iiii., Vol. X., 1872, pp. 341-^54. 

Reprinted with additions in the Canadian Naturalist, Vol. VII., 
1873, pp. 86-100. 

On recent Deep-Sea Dredging Operations in the Gulf of St. 
Lawrence. American Journal of Science, iii.. Vol. VII., 1874, pp. 
210-219. 

Reprinted in Canadian Naturalist, new series, Vol. VII., 1874, pp. 
257-267. 

(In these Reports and papers are contained nearly everything that w& 
know of the Echinoderm Fauna of the Gulf of St. Lawrence, partic- 
ularly its deeper parts. ) 

3 
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<Q) 1873. Verrm,A.E. 

Report upon the Invertebrate Animals of Vineyard Sound and the 
adjacent waters, with an account of the physical characters 
of the region. Report of the U. 8. Fish Commission for 1871-72. 
8vo. pp. 293-778, 38 plates and map. 

(A very important work, referring frequently to forms which are found 
in the Bay of Fundy.) 

R) 1873-1874. VerrlU, A. E. 

Results of recent dredging Expeditions on the Coast of New 
England. American Journal of JScience, Vol. V., pp. 1-16 and 98* 
106; Vol. VI., pp. 485-441; Vol. VII., pp. 88-46, 181-138, 405-414, 
498-505, 

(Mentions a few New Brunswick Echinoderms, but chiefly valuable 
for discussion of physical features of the region, faunal relations, etc.) 

<S) 1876. Verrill, A. E. 

Note on some of the Starfishes of the New England coast. 
American Journal of Science^ iii., Vol. XI., pp. 416-420. 

(Very important as distinguishing our common shore species of Star- 
fishes). 

(T) 1877. Agassiz, Alexander. 

North American Starfishes. Memoirs of the Museum of Compara- 
tive Zoology, Cambridge, Mass. Vol. V., iv. -1-136 pp., 20 plates. 

(Treats of the hard parts of several of our Starfishes. ) 

(U) 1881. Duncan, P. Martin, and Sladen, W, Percy. 

A Memoir on the Echinodermata of the Arctic Sea to the West 
of Greenland. London. 4to. viii.-f82 pp., 6 plates, 

(The most important single work on many of the Echinoderms which 
occur in this region, and of the greatest value to a student of the 
group). 

<V) 1882. Liyman, Theodore. 

Report on the Ophiuroidea dredged by H. M. S. Challenger, 
during the years 1873-1876. Report on the Scientific BesuUs of the 
Voyage of H. M. 8. CHALLENGER. Zoology^ Vol. V. 4to. 
viii.+386 pp., 48 plates, 

(A monograph, practically, of all known Ophiuroids). 



The Echinodermata of J^ew (Brunswick. 27 

<W) 1882. Verrlll,A.E. 

[Review of Duncan and Sladen's Memoir on Arctic Echinoder- 
mata] . American Jmirnal of Science^ iii. , Vol. XXIII. , pp. 247-248. 
(Contains some notes on the range of our species southward). 

<X) 1885. Ganongr^W.F. 

On Ihe Zoology of the Invertebrate Animals of Passamaquoddy 
Bay. Bulletin 0/ the Natural History Society of N. B,, No. IV., pp. 
87-97. 
Also— A Note in Bulletin No. F.. pp. 84-36, 
(Mentions the occurrence of a few species on the southern coast). 

<Y) 1888. Carpenter, P. Herbert. 

Report on the Crinoidea dredged by H.M.S. Challengeb during 
the years 1878-1876. Report on the Scientific Results of the Voyage 
o/H,M.S. Challenger, Zoology^ Yo\. — . 4to. 

(Has not yet appeared, but will be a most valuable treatise on the 
Crinoidea). 



m. STNOFSIS OF THE ECHINODEBMATA OF NEW 
BBTJNSWICK 

The present Synopsis is intended to supply, firstly, a list 
of all Echinodermata known from New Brunswick waters, 
and, secondly, a guide for their further study. The refer- 
ences to descriptions and figures are not to the first which 
were given or made of each species, but to the best and most 
easily accessible. The brief descriptions in the following 
pages are intended merely as guides to serve as means for the 
identification of the species, and are not intended to be in 
«ny sense anatomical or complete. It is hoped, however, that 
they will be found accurate as far as they go. Only the 
superficial characters have been used, and generally such as 
<3an be seen at a glance. Technical terms have been as far as 
possible avoided, and those which are used are such as are 
self-explanatory or found in any of the elementary zoological 
text-books. It is only possible to distinguish between species 
an this superficial way when their number is small and they 
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belong generally to different genera, and such is the case with 
the species of our waters. 

In the nomenclature, the name which is supported by the 
best authority is in all cases given first. After each is given 
in brackets the name of the Naturalist who first gave the 
species the specific name it bears, and after that the name of 
the one who placed it in the genus in which it appears, or in- 
other words who first used the combination of generic and 
specific names. When the describer of a species placed it in 
the genus in which it now remains, his name is given after 
that of the species without brackets. It will be noticed that 
pre-Linnaean names have in no case been recognized. One^ 
feels great regret at thus passing over such an author a& 
Linck and his grand old work "De Stellis Marinis," but if 
his nomenclature is adopted that of other works published 
before the inception of the binominal system of nomencla- 
ture must also be recognized, and hopeless confusion would 
result. The synonymy is only so far treated as is necessary 
to a proper understanding of the works quoted. 

Among our coast waters are included the whole of the Baj 
of Fundy, but for reasons mentioned in the preceding pages^ 
only the shallower parts of the Gulf of St. Lawrence. For 
the sake of comparison, however, with the Bay of Fundy 
fauna, mention is made of the occurrence of species in the^ 
deeper parts of the Gulf which occur also in the Bay, and 
those occurring in the former and not in the latter are given 
in a separate list. For all localities for which no authority 
is given the writer is responsible. The letters in brackets^ 
refer, of course, to the Bibliography. 
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ECHINODERMATA. 

-Animals having a radial, usually pentamerous ar- 
rangements of parts, a skin bearing spicules and 
hardened, usually to a great degree, by calcareous 
deposits, a digestive canal, a water-vascular ap- 
paratus, and a true vascular system. 

Class I. CRINOIDEA (Crinoids). 

'Olobular or cup-sliaped Echinodermata with segmented arms, hear' 
ing pinntUcB, usually attached by a cakareoua segmented stalk, 
with plates on the skin of the dorsal side, and amhulacral 
appendages in the form of tentacles sitiuited in the amhulacral 
furrows of the disc and arms, 

FAMILY COMATULID^. 

Stalked only in the young state, adtUt free, arms ten. 

1. Antedon Eschrichti, (Muller), Verrill. Alecto Eschri- 
chtii, Mull, et Trosch. (D). [See Plate, Fig. l.J 
One of the " Comatulae.'* 

Description. (U) p. 73, (Y) p. 138. 

Figure. (U) pi. VI., (Y) pi. XXVI. 

Distribution, (a) General; — From five to six hundred and 
fifty fathoms. North Atlantic and Arctic Oceans from 
Smith Sound to the Vega. OflE Nova Scotia in lat. 43° 4' 
N., long. 64° 5' W. Bay of Fundy (?). 

(b) In I^. B waters; — A single small specimen was taken in 
twenty-five fathoms on a shelly bottom off Duck Island, near 
Grand Manan, by Dr. Stimpson in 1852. 

This species, as is shown by its distribution given above, is decidedly 
Arctic, and does not belong to the Acadian fauna. Only a single speci- 
men has been yet found, and he who re-discovers it will be fortunate 
indeed. 

It is one of the largest of the Comatulse, some specimens measuring 
twenty inches in extreme diameter with the arms outspread. The 
dorso-central plate bears a great number, even as many as one hundred 
cirrhi, each consisting of from forty to sixty joints, by which it attaches 
itself to the bottom. The mouth is in the centre of the upper (though 
; structurally the lower) side, and from it the amhulacral furrows radiate 
to the ten long arms. The latter ordinarily point upwards, and, having 
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each a double curve, form collectively an urn-shaped figure. Each 
arm is composed of many joints (up to three hundred in the largest 
specimens) and bears two rows, which coalesce towards the extremities- 
of the arms, of pinnules, each of which consists of from thirty to one 
hundred joints, and the lowermost of which, on account of a row of 
dorsal tubercles, have a serrate appearance. 

It lives upon mud, sand and rock bottoms, but almost nothing i& 
known of its habits. In its development from the egg it passes through 
a metamorphosis, beginning with a barrel-shaped larva with four 
encircling bands of cilia, and passing on to a stalked stage in which it 
resembles the adult condition of the fixed crinoids. Afterwards it 
becomes free. 

It has been pointed out (Y), that Stimpson's specimen may have been 
Aniedon quadrata and not A. Eschrickti. So closely allied are these twa 
species that some naturalists consider them to be one, and at the best 
it is only with difficulty that they can be distinguished. The shape of 
certain joints of the arms and relative length of certain pinnnules^ 
are the most obvious characters which separate them. 

Class II. ASTEROIDEA (Starfishes). 

Pentagonal or star-shaped dorso-ventrally compressed Echiifiodermt 
vnth aml/ula>cral feet confined to tlie ventral surface, and inter- 
nal skeletal pieces in the amhdacra articulated together like 
vertebrce. 

Order I. OPHIURIDEA (The Snake-Stars). 

Asteroidea with long cylindrical arms sharply distinct from the disk, not contain^ 
ing appendages of the alimentary canal; amhuUbcral groove covered by 
plates so that the amhulacral feet project at the sides of the arms, 

FAMII.Y £UBYAUD^. 

Mostly with branched arms which can be curved tovmrds the mouth and are toithout 
plates^ with a soft skin closing the ventral groove. 

2. Gorgonoccphalus Agassizii, (Stimpson), Lyman. As- 
trophy ton Agassizii, St, (D), etc. [See Plate, Fig. 2.] 
Basket-fish. Sea-spider. 
Description. (D) p. 12, (J) p. 186, (U) p. 69. 
Figure. (K) p. 151, (U) pi. V. 

Distribution, (a) General; — Low -water mark to 800 
fathoms. South of Cape Cod, Bay of Pundy, Gulf of St. Law- 
rence, Davis Strait, Smith Sound, Vadso^ Finmark. 
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(}) In iV. B. waters; — Grand Manan^ corralline zone, not 
uncommon, Stimpson, (D). Eastport Harbor, " at low-water 
of spring tides among rocks (mostly small specimens), and 
abundantly, of all sizes from half an inch to eighteen inches 
or more in diameter, in fifteen to twenty fathoms, shelly and 
stony bottom." Verrill, (L), (N), (Q). Friar's Cove, Oanongy 
(X). Bay of Fundy, very common, low water to 100 fathoms, 
Verrill, (Q). Bradelle Bank, Gulf of St. Lawrence; Whiteaves, 
(P). Black's Harbor, near Letete Passage, Charlotte County. 

This very interesting Ecbinoderm is quite abundant on our southera 
coast. It is a true Ophiuran, differing from the common forms chiefly 
in its greater size and the branching of its arms. The disk, which i» 
from two to two and a half inches in diameter, is pentagonal and 
covered with a brownish skin having small granules, which, upon the 
ten very evident radiating ribs, become large tubercles or blunt spines. 
On the under side the skin is covered with small granules and fills the 
spaces between the arms, at the bases of which is the mouth with conspi- 
cuous papillae and teeth, and on each side of which, just as they emerge 
from the disk, are the genital openings. The arms, five in number, as 
they spring from the disk, immediately divide each into two, the 
branches again soon dividing in a like manner, the branchlets also 
dividing, and so on, until at their extremities the arms have become an 
immense number of very slender, roughened twigs. The branching is 
not, however, truly dichotomous* — that is, the two branches are never 
exactly equal, but one is larger than the other— a large and a small 
one following each other at unequal intervals along any given arm. If 
the branching were dichotomous, a specimen with twelve forks to each 
of the arms would have about 20,480 terminal twigs, whereas the mode 
of branching above mentioned produces about 5,470. The arms are 
covered above with a rough granular skin of yellow color with no 
visible external plates ; below it is smooth and soft and on the outer 
under sides of each arm and branchlet runs a triple row of short, blunt 
spines. 

The extremities of the arms can be brought around towards the 
mouth, and it is usually in this position, having them much tangled 
and interlaced, that the animal dies, and is seen in preserved speci- 
mens, showing well why it is called Basket-fish. While alive, however, 
it keeps them expanded, using them to catch the small animals which 
form a part of its food. According to Alexander Agassiz (K), "In 
moving the animal lifts itself on the extreme end of these branches. 



♦As shown by Mr. Lyman. See Proceed. Boat. 8oc. Nat. Hist. Vol, XIX., 
1876-78, p. lOS. 
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standing as it were on tiptoe, so that the ramifications of the arms form 
a kind of trellis work all around it, reaching to the ground, while the 
<lisk forms a roof. In this living house with latticed walls small 
fishes and other animals are occasionally seen to take shelter; but woe 
to the little shrimp or fish who seeks refuge there, if he be of such a 
«ize as to offer his host a tempting mouthful." It is often brought up 
by the fishermen on their lines ^nd nets, but owing to its living only in 
very cold water, it is very diflScult to keep it alive. Hence little is known 
of its habits and nothing of its development. Whether it be viviparous or 
passes through a metamorphosis is uncertain, but certain points in its 
fitructure would seem to indicate the former. The youngest stage ever 
found had a single fork in the arm, and resembled otherwise a young 
Ophiopholis aculeata. 

FAMII.T OPHIUBID^. 

With simple unbranched arms and ventral plates to the ambulacral grooves, 

3. Ophiacantha bidentata, (Retzius), Lju:n^oman. 
Ophiacaniha spinulosa, M. et T. (2>) etc. 

Description. (J) p. 93, (U) p. 68. 

Figure. (F) pi. II., (U) pi. IV. 

Distribution, (a) General;— Ten to below one thousand 
fathoms. South of Cape Cod to the Arctic Ocean, North 
Atlantic to Norway and Spitzbergen. 

(h) In N. B. waters; — Grand Manan, coralline zone, shelly 
bottoms, sparingly, Stimpson, (D). Bay of Fundy, four or five 
miles off the eastern end of Campobello, 100 to 125 fathoms^ 
mud and broken shells, Verrill, (N). Gulf of St. Lawrence, 
abundant in 100 to 250 fathoms, as well as in shallow water, 
Whit eaves, (P). 

This is a '* Syrtensian" rather than an "Acadian" species, and 
hence rarely met with in our shallow waters. It has been very appro- 
priately named ** spinulpsa," for both disk and arras fairly bristle with 
spines. The disk, which is from one-third to one-half an inch in 
diameter, is evenly covered both above and below with short, stout 
cylinders, each of which ends iu a rounded crown of fine thorns. The 
mouth has six or seven papillse to each of its angles. The arms are 
between four and five times as long as the diameter of the disk. The 
side arm plates are large, meeting both above and below along the 
whole length of the arm ; the upper arm-plates show a small triangulaF, 
4ind the lower a squarish or shield-shaped portion. Each side arm- 
plate bears about seven long, slender, tapering spines. 
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Nothing is known of the development of this species and almost 
nothing of its habits. It seems to prefer muddy and shelly bottoms, is 
never found above low -water mark, and lives only in cold, clear water. 

4. Amphiara sqaamata, (Delle Ohiaje), Sars. Opliio- 
lepis tenuis, Ayres (D). Amphipliolis elegans, IjJUNG- 
man {Q), 

Description. (J) p. 121. 

Figure. (F) pi. III. {undername A. tenera). 

Distribution, (a) General ; — Low-water mark to 120 
fathoms. Almost cosmopolitan. New Jersey to the Arctic 
Ocean, Northern Europe to and in the Mediterranean, Cape 
of Good Hope, and Southern Pacific near Australia. 

(6) In N, B, waters; — Grand Manan, among nullipores, 
below low-water mark, frequent, Stimpson, (D). Eastport, 
twenty fathoms, shelly bottom, sparingly, Verrill, (L), (N). 
Bay of Fundy, low-water to sixty fathoms, common, Ver- 
riU, (Q). 

This is a very small but pretty and graceful Ophiuran. The disk, 
one-fifth of an inch in diameter, is covered with overlapping scales of 
about equal size, with a sharp line where those of the upper meet the 
projecting edges of those of the lower surface. The arms are about 
four-fiths of an inch long, slender and very flexible. The lower arm- 
plates are shield-shaped, the upper rounded and slightly separated by 
the encroachment of those of the side, which encroach more above 
than below. There are three short, blunt, nearly equal arm-spines to 
«ach side-plate, the upper of which is a little the stoutest. It is gen- 
erally greyish in color, with occasional reddish markings, and 
found among broken shells, under which it hides itself. It pos- 
sesses special interest from the fact that it is viviparous. If old 
individuals be opened in August they will be found to contain several 
orange colored young. The eggs being protected within the body of 
the mother, their development is without a metamorphosis. 

This species has not yet been reported from the Gulf of St. Lawrence, 
but it ought to occur there, both in the deep and shallow parts, and will 
probably be found after further search. 

5. Ophiopholis aculeata, (Retzius), Gray. OphiopMis 
acolopendrica, M. et T. (D). Ophiopholis hellisy Lyman (J). 
[See Plate, Fig. 3.] 

Daisy Serpent-star. Daisy Brittle-star. 
Description. (A) p. 53, (J) p. 96. 
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Figure. (A) p. 53, (J) pi. L, (K), p. 315, (F) pi. IL, (Q> 
Fig. 270, etc. 

Distribution, (a) (?ew«ra; /—Littoral to 1,000 fathoms. 
South of 40° N. to Arctic OceaD, all around North Atlantic 
to the English Channel and Ireland, Spitzbergen, Alaska. 

(6) In N. B, waters; — Grand Manan, laminarian zone^ 
excessively common, Stimpaony (D). Eastport, low water to- 
twenty fathoms, very common, VerrUl, (L), (N). Bay of 
Fundy, very common, low water to 100 fathoms, VerriU, (Q). 
Abundant in pools on southern coast, Gcmmg, (X). Common 
in the Gulf of St. Lawrence, Whiteaves, (P). 

This is by far the most abundant, most easily obtained and most 
beautiful and graceful of all our Ophiurans. It exists everywhere upon 
the southern coast, and may be found in large numbers about low- 
water mark by turning over stones and looking under ledges. Its^ 
disk, which is one-half to three-quarters of an inch in diameter, is 
pentagonal in shape, bulging out between the rays. It is closely beset 
above with short flattened spines except on the distinct primary and 
radial plates. On the under side the arms spring from near the mouth, 
of which the papillse, six to each angle, and the teeth, are distinctly 
seen. The arms are three to fotu* inches long in the largest specimens. 
The upper arm-plates are oval in form, each being surrounded by a row 
of small supplementary pieces, " seeming like a brooch set in a frame 
of gems,'* as Forbes says ; one row, however, is common to two plate* 
where the latter are adjacent to one another. Under arm-plates are 
squarish, side arm-plates inconspicuous, but each bearing about six arm- 
spines, so that there are about six on each side of each segment of the 
arm. There is the greatest variation in color, scarcely any two indi- 
viduals being alike in this respect. Mottled with various shades of 
yellow, orange, red, green, almost every conceivable combination of 
patterns involving these colors may be found. 

If one wishes to find them he must look in the most sheltered and 
rocky places, for they hide themselves away in all sorts of nooks and dark 
places. They are exceedingly graceful in their motions, having the 
power of moving their arms in every direction with sinuous snake-like 
ease and rapidity, showing well how the group received its name of 
Ophiurans or Snake-tails. They are greedily eaten by the cod, though 
one would think there could be but little nourishment in their hard 
bodies. In their development they pass through a complicated meta- 
morphosis. The eggs are cast into the water, and after a series of 
changes result in a free swimming easel- shaped larva of complicated 
structure. From a portion of this, near the mouth, the young Ophiuraa 
begins to form, absorbing the substance of the larva as it grows. 
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6. Ophioiclyplia robusta, (Ayres), Lyman. Ophidepis 

robusta, Ayres (D). [See Plate, Fig. 3a;.] 

Description. (J) p. 45, (U) p. 62. 

Figure. (P) pi. I. \under name Ophiura aqtuimosa], (XJ)» 
pi. IV. 

Distribution, (a) General; — Low-water mark to 150^ 
fathoms. Massachusetts Bay to Greenland, Arctic Ocean, 
Northern Europe, Alaska. 

(h) In N, B, waters; — Grand Manan, low-water mark and 
laminarian zone, abundant, Stimpson, (D). Eastport, low- 
water to twenty fathoms, frequent, VerrUl, (L), (N). East of 
Oampobello, 100 to 125 fathoms, VerriU, (N). Gulf of St. 
Lawrence, " very sparingly met with," Whiteaves (P). 

This species resembles somewhat 0. Saraii, but is much smaller 
and differently colored. The disk is one-third of an inch in diameter 
and covered above with regularly arranged and nearly equal scales. 
The mouth has seven papillae to each angle. The arms are one and 
one-fourth inches long, tapering to mere threads. The upper arm- 
plates are diamond-shaped with rounded angles ; side arm-plates meet 
below but not above until half way out on the arm ; each bears three 
rounded, tapering, sharp spines, of which the upper is the largest It 
varies greatly in color ; it may be grey, variegated with red or black, or 
brown or even blue. It lives either upon rocky or mud bottoms, seem^ 
ing to prefer the former. Nothing is known of its habits or develop- 
ment. 

7. Ophioglypha Sarsii, (Lutkbn), Lyman. Ophiolepis 
ciliata, MuLL. et Trosch. (D). [See Plate, Fig. 3y.] 

One of the "Brittle-Stars." 

Description. (J) p. 41, (tJ) p. 60. 

Figure. (F) pi. L, (U) pi. IV. 

Distribution, (a) General; — Low- water mark to 1,600 
fathoms. South of 40° N., to Greenland and Davis Strait, 
Northern Europe to Great Britain, Alaska. 

(b) In N. B. waters; — Grand Manan, sixty fathoms, mud, 
Stimpson, (D). Eastport, large, not common, fifteen to twenty 
fathoms, stones, VerriM, (L), (N). Bay of Fundy to east of 
Oampobello, 100 to 125 fathoms, Ferris, (N). Abundant on 
southern coast in ten fathoms, Ganong, (X). Very abundant and 
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of large size in Gulf of St. Lawrence in 25 and up to 250 
fathoms; Bradelle Bank, large and frequent, Whiteaves (P). 

This species is quite common in our waters in from five to tliirty 
fathoms. It is of a ^rey color above, lighter beneath. The disk, which 
is one-half to three-fourths of an inch in diameter, is circular in form 
and covered above with rounded plates of different sizes, among which 
may be distinguished one central surrounded by five others, and one on 
each side of the base of each arm. The mouth has thirteen papillae to 
each angle and conspicuous mouth shields. The arms are three to four 
times as long as the diameter of the disk. Upper arm-plates are large ; 
side arm-plates nearly cover the under, and each bears three spines, 
giving them a triple row on each side. It can only move its arms in 
the plane of the body, and in a stiff and ungraceful way, making with 
them a sort of oar-like motion, by which it propels itself over the mud 
on which it lives. Nothing is known of its habits. Its development is 
•direct and it is viviparous. 

[Prof. Verrill writes as this paper is in press, that in the 
Bay of Fundy ** of Ophiurans, Opiiioglypha signata, V., is 
•common, and there are additional species of OpJdacantha, 
Amphiura and Ophioscolex,^'] 

Order II. ASTEBIDEA (Trub Starfishes). 

Asteroidea whose arms are prolongations of the disk, containing appendages of the 
alimentary canal and also the generative organs, possessing a deep uncovered 
amhtUa^ral groove, running along the ventral surface, in which the amhtdacrdl 
feet are arranged in rows, 

FAMII.Y ASTXIRIAD^. 

With the cylindricaZ ambulacral feet ending in broad suctorial disks, and usuaUy 
arranged in four rows along each ambulacral groove, 

:S. Astcrias vulgaris, Stimpson, Ms. Uraster rubens, Lik. 
Ag. (A). Uraster violacea, Muller. (A). Asteracanthion 
ruhens, M. etT. (D). Asteracanthion violacetis, M. et T. 
(D). [See Plate, Fig. 4*]. 

^'Starfish," "Five-finger," "Crossfish." 
Description. (A) pp. 83 and 91, (L) p. 347, (S) p. 418. 
Figure. (A) pp. 83 and 91, American Naturalist, Vol. IL, 
pi. VI., Fig. 11. 



*Fig. 4 represents A. Forhesii, but as the characters which separate the species 
•do ii<^ appear in a fljcure, it shows well the appearance of A. vuXganHs. 
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Distribution, (a) General; — Littoral to 208 fathoms,. 
Long Island Sound to Labrador, European Seas [if identical 
with A. ruiefis], 

(h) In N. B. waters; — Grand Manan, large and common, 
just below low- water mark, Stimpsony (D). Eastport and 
Grand Manan, abundant and large among rocks at low water, 
Verrilly (L). Eastport, Verrill, (N). Bay of Pundy, above 
low water mark to forty fathoms, very abundant, Verrill (Q). 
Passamaquoddy Bay, common everywhere, Ganong, (X). 
Shediac, on oyster beds, and other parts of the Gulf of St. 
Lawrence, WMteaves, (P). Very abundant everywhere on the 
southern coast, and by far the most common species. At Bar 
Island, near the mouth of L'Etang harbor, particularly abun- 
dant and large. 

A description of this species for purposes of identification is scarcely- 
needed. It is typically the Starfish of our coasts and is abundant almost 
everywhere on the rocks in clear water. The five long rays with their 
short blunt spines, surrounded by rings of pedicellarise, four regular 
rows of tube-feet, radiately-striated madreporic body and other char- 
acters of the species soon become familiar to the student. When adult 
it can be confounded with no other species upon our coast, though the 
identification of young specimens is not always easy. In color it is 
* 'usually reddish, purplish, or violet, varying to yellow and brown, but 
with a pale buff or cream-colored madreporic plate."* But the color 
and even the form of the animal varies with the sex, "season, state of 
the ovaries, age, dilation with water, etc." * The very large specimens 
found near the mouth of L'Etang harbor are either a pale purple, red, 
a cream color, yellow or a dull green. Verrill says (L) that in the Bay 
of Fundy it grows to be fifteen inches in diameter and upwards. The 
specimens at L'Etang, which are the largest the writer has seen, are a 
little over a foot in diameter. 

The habits of this species can be easily studied. It is very hardy and 
will live for some time in glass vessels of water, and thrive under con- 
ditions which would quickly prove fatal to deep-water forms. In the 
tide-pools near low-water mark their method of locomotion, taking food, 
etc., may be readily seen, and in the glass vessels may be tried upon 
them many simple experiments which will readily suggest themselves 
to the earnest student. 

Specimens are often found with only four, three, two, or even one 
perfect ray, and with the others either small or quite wanting. A care- 



♦Verrill (S). 
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f ul search will usually show in the latter case the buddhig rudiments 
of the missing ones, which will soon grow to replace those which have 
been lost. 

This very common species has unfortunately no economic value of 
any importance. The lime in its skeleton gives it sometimes a very 
limited value as a fertilizer. It is very injurious to oyster beds. 

Its development is similar to that of -4. Forbedi ; there is a compli- 
K;ated metamorphosis, the larva (Brachiolaria) being free-swimming and 
bilaterally symmetrical. 

rAsterias Forbesii, Verrill. Astracanthion herylinusy 
LAG. (K). [See Plate, Fig. 4]. 

Description. (K) p. 108, (L) p. 345, (S) p. 418, (T) p. 94. 

Figure. (K) p. 110, (T) pi. IX. 

Distribution, (a) General ; — Littoral to twenty fathoms. 
Casco Bay, Maine, to the Gulf of Mexico. 

(b) In iV. B. waters ; — Not yet reported. [Verrill in 1866, 
'<L), said : — "At Eastport, Me., and Grand Manan, it is very 
rare,** but later he corrects this, (Q), *^not known from the 
•eastern part of the coast of Maine, nor in the Bay of Fundy." 
It is inserted here on accoant of the possibility of its occur- 
ring in the Gulf of St. Lawrence and to call attention to the 
necessity for a search being made for it there.] 

In general, this species is very like A, vtUgarU. The chief distinguish- 
ing characters are to be found, according to Prof. Verrill, (S), in the 
-color, and form of the pedicellarise and of the adambulacral spines. As 
to the color, '*A. Forhedi is generally greenish, varying to orange and 
brown, with a bright orange madreporic plate ; while A, vulgaris is 
usually reddish, purplish, or violet, varying to yellow and brown, but 
with a pale buff or cream- colored madreporic plate." 

As to the other characters. Prof. Verrill says :— " In A. Forbedi the 
major pedicellarise [t. e. the larger sessile pedicellariaB borne over the 
surface or on the ventral spines] are short, ovate, blunt-pointed, hardly 
tlonger than broad ; the adambulacral spines are stout, obtuse and in 
most cases, many are more or less flattened and grooved externally 
at tip." 

**In-4. vulgaris, the major pedicellarise are lanceolate, sharp -pointed, 
much longer than broad ; the adambulacral spines are larger, more 
pointed and seldom flattened." 

The characters, however, of most use to our collectors will doubtless 
be found to be, the greenish color of the animal and (particularly) the 
•bright orange color of the madreporic plate. 
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In habits it is similar to A. viUgaris. Its development has been very 
carefully worked out by Alexander Agassiz. The eggs are cast out into 
the water, and after a series of changes result in a larva which is so dif- 
ferent from the adult that its relationship was not for a time suspected, 
and it was described as a separate animal under the name of Brachiolaria. 
(See Plate, Fig. 5). Its appearance is well shown by the figure. It leads 
:an entirely independent existence, taking and digesting food for itself 
and swimming freely about by means of a long band of vibratile cilia. 
The adult Starfish buds off from a point near the mouth and grows at 
the expense of the larva, gradually absorbing the substance of the latter 
as it increases in size. 



] 



1). Asterias littoralis, (Stimpson), Verrill. Asteracan- 
thion Uttoralis, St. (D). \^Asterias OrcenlandicnSy 
Stben-strup (P).] Leptasterias littoralis (S). 

Description. (D) p. 14. 

Figure. 

Distribution, (a) General; — Between tide-marks to 
forty or fifty fathoms. Bay of Fundy and Gulf of St. Law- 
rence. 

(J) In N, B, waters; — Grand Manan, '^very common 
among the fuel in the middle region of the littoral zone, or 
even near high-water mark — elsewhere I have never found it/' 
Stimpson, (D). "Eastport and Grand Manan, abundant from 
half-tide to low-water mark, among rocks and fuci,*' Verrill, 
<L), on the shores, (N). Gulf of St. Lawrence, Whiteaves, 
(P). [Mr. Whiteaves now considers the specimens mentioned 
in his reports under the name A. Grcenlandicum to belong to 
this species.] 

This species is very appropriately named **littoralis," for it is one 
of the commonest of littoral forms. Stimpson (D), describes it as 
follows : "Body tumid, rays very broad. Ambulacral spines in two 
rows, slender, blunt, or even clavate at their tips. Spines on the sides 
larger than those on the back, but both short, blunt, and showing great 
uniformity in size and distribution. Its color is always a dark green 
above, and it never exceeds an inch and a half in diameter. It is 
very common among the fuci in the middle region of the littoral zone 
or even near high-water mark— elsewhere I have never found it." Prof. 
Verrill in a letter to the writer says he has found it six to eight inches 
across, and in all depths down to forty or fifty fathoms. Nothing is 
known of its habits more than is indicated above, and we know nothing 
of its development. 
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10. Asteracanthion Grcenlandicam, Luteen, (Steek- 
STRur). AsteraeantMon MuUeri, Sars. (D), Asterias 
Grcenlandica, Stp. (L), [p. 357.] 

Description. (tJ) p. 27. 

Figure. (U) pi. II. 

Distribution, {a) General; — Low-water mark to eighty 
fathoms. Grand Manaii, Gulf of St. Lawrence, Labrador, 
Discovery Bay (north of Smith Sound), Assistance Bay, S.W* 
Coast of Nova Zembla. 

(I) In iV. yy. waters; — Grand Manan, off northern point 
of Duck Island, thirty fathoms, Stimpson, (D). Gulf of St. 
Lawrence, near Anticosti, Verrill, (L). [The specimens from 
the Gulf referred to in Whiteaves' various reports as belonging 
to this species are now considered by him to be A, Uttoralis.] 

This rather small Starfish, though presenting no striking peculiarities 
to the eye, may nevertheless be readily distinguished from all other 
species. It is rarely or never more than two inches in diameter, and 
looks at first sight much like a young Asterias vulgaris. The spines 
upon the sides of the rays are arranged in more or less regular lines, and 
each is surrounded at its base by a nearly or quite complete ring of 
pedicellarise. This ring of pedicellariae around the base of the spines 
on the sides of the arms affords one of the best characters for distin- 
guishing the species. The pedicellarisB also form a fringe along the 
sides of the ambulacral furrow. The ambulacral spines stand in three 
to four rows and are long and cylindrical. In color it is variable, being 
sometimes, as in Stimpson's specimens, bright red, and also greyish or 
olive-green. It seems to prefer rocky bottoms, but nothing is known 
of its habits or development. 

11. Leptasterias tenera, (Stimpson), Verrill. Asterias 
tenera, Stimpson (Broc. Bost. Soc. VIII.) 

Description. Proc. Bost. Soc. Nat. Hist, Vol. VIII, 
1861-62, p. 269. 

Figure. 

Distribution, (a) General; — Cape Ann to Bay of Fundy, 

(h) In N, B. waters ; — *^At Eastport, Me, in twenty fathoms, 
I have dredged several small specimens, about an inch in di- 
ameter, that appear to be referable to this species.'* Verrill (L). 

This species is not at all common in our waters, but it possesses a 
special interest on account of the way it carries its young. The latter 
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are attached to the parent near the mouth by a cord or umbilicus and 
there they live until able to shift for themselves, the development being- 
without a metamorphosis. 

It has usually five rays, which are slender but not contracted at base. 
The ambulacral furrows are deep, the tube-feet not forming four dis- 
tinct rows. On the back, towards the disk, five longitudinal rows of 
spines may be distinguished, which become irregular towards the tips 
of the rays. The spines of both back and sides bear a small crown of 
minor pedicellarise [i. e. the small pedunculated ones borne on the 
spines]. The madreporic plate is sun-ounded by a circle of spines and 
there are few or no major pedicellariae. The papulae or water-tubes 
of the back are placed singly and not in clusters as in A. vulgaris. 

In color it is of a pale flesh color or white. It is about two and one- 
half inches in diameter. Nothing is known of its habits, and its develop- 
ment, as mentioned above, is direct. 

[Prof. Verrill, in a letter to the writer, says : — '*J. campta, ttt., I have^ 
from the Bay of Fundy, and I am inclined to think that J . tetiera ia 
only a slender variety of it." It is, however, left as a separate species^ 
in this paper, as Prof. Verrill has not published his comparisons of th& 
two, and the writer has not been able to examine specimens of A. 
compla.'\ 



[ 



Asterias (Leptasterias) Stimpsoni, Yjdkkill (L>. 



Description. (L) p. 349. 

Locality. Eastport, Me., twenty fathoms, stony bottom,, 
not common, Verrill (L). 

Prof. Verrill now considers that this species was not well founded ^ 
He says, (S) : — '*I have become satisfied that the species descri bed by 
me as A. Stimpsmd in 1866, was not well founded. The study of a 
far more extensive series of specimens has shown that the specimens^ 
thus named were somewhat peculiar small specimens of A. mdgari^ 
(Stimp.), with which some young specimens of A. littorcUis were alsa 
confounded, so that the characters given largely appertain to then 
young of A. vulgaris" J 

12. Stichastcr albulus, (Stimpson), Verrill. Asteracan- 
tkion alhulus, St. (D). Stephanaaterias albida, V. (N). 
[See Plate, Fig. 6]. 

Description. (D) p. 14, (L) p. 351, (U) p. 39. 

Figure. (D) pi. I., (U) pi. 11. 

Distribution, (a) ffenera?; —Low water to 192 fathoms. 

South of 40° N. lat., Eastport and Grand Manan, Davi* 
4 
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Strait, Franklin-Pierce Bay (North of Smith Sound), Iceland, 
Spitzbergen, Ofjord. 

(h) In N. B. waters; — Grand Manan, four or five fathoms, 
«mong branching nullipores on east side of the islands, quite 
Abundant, Stimpson, (D), "Eastport, Me., and Grand Manan, 
in ten to twenty fathoms, rocky bottoms, and among nulli- 
pores ; also frequent at low-water of spring tides among 
Tocks,'' VerrUl, (L), (N). 

This curious Starfish is not UDCommon on our coast, and may be 
easily recognized when found. It has nearly always six rays (only 
About two per cent having five), and three upon one side are usually 
much smaller than the three upon the other. It is generally quite 
small, not often exceeding «me and one-half inches in diameter, though 
Verrill found a specimen at Eastport which was four inches across, and 
in a letter to the writer, he says he has since found it as large as 
six or eight inches across. The ambulacral furrows are very broad, and 
the tube-feet arranged in from two to four rows, according to age. The 
back and sides are covered with short spine clusters, which are so 
closely and regularly arranged as to give the animal a smooth appear- 
ance. Along the crest of each ray they are larger and more closely set 
than elsewhere so that there is a marked median line. There is a tuft 
of spines at the end of each ray. 

In color it is faint red or cream color, Stimpson's many specimens be- 
ing uniformly of the latter shade. It lives upon rocky bottoms, but 
nothing more is known of its habits, and nothing of its development, 

Var. nitida. 

[Verrill (L) established a new variety, rdtida, from his large Eastport 
specimen, but that variety, he has since informed the writer, he now 
x^onsiders not well founded, his specimen being but a well developed in- 
•dividual of the species aJhulm.] 

FAMIIiY SOIiAST£BID^. 

With the cylindrical ambuUuyral feet arranged in tino rows, the rays often more 
than five. 

13. Crossaster papposus (Fabricius), Mullek and Tro- 
SCHEL. Solaster pappoaa, FoRBES. (T), (D). [See Plate, 
Fig. 7.] 

" Sun-Star." 
Description. (A) p. 112, (T) p. 99, (U) p. 36. 
Figure. (A) p. 112, (T) pi. XII., (U) pi. III. 
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Distribution, (a) General; — Low- water mark to 610 
fathoms. From Massachusetts Bay, northward to Smith 
•Sound and all around the North Atlantic and Arctic Oceans 
to coasts of the British Islands and France, Spitzbergen and 
Barents Sea, and possibly Behring's Straits. 

(6) In N. B. waters; — Grand Manan, rare and small on 
^shelly bottoms in corralline zone, Stimpson, (D). Bay of 
Fundy, not uncommon, low water to forty-five fathoms, rocky 
•bottoms, Verrill, (L). Eastport, low water to fifteen fathoms, 
Verrill, (N). Pendleton's Island, on reefs; L'Etang, fine speci- 
mens, stony bottoms, Ganong, (X). Bradelle Bank and deeper 
parts of Gulf of St. Lawrence, Whiteaves, (P). 

This is one of the most beautiful and attractive of all our Starfishes, 
being rivalled in these respects only by the ''Cushion- Star," {Ooniaster 
phrygiana). Its many regularly-radiating symmetrical rays, its pretty 
tufts of brush-like spines which cover its upper surface, and its always 
bright and often variable colors, are features which give it pre-eminence 
^mong its kindred. 

It grows sometimes to a diameter of eleven inches, though it com- 
monly is not more than from four to six. It may have any number of 
rays Irom ten to fifteen (though most frequently there are eleven, 
twelve or thirteen), each of which is flattened, tapers uniformly from 
base to tip and is equal in length to from one-half to the whole diameter 
of the disk. The ambulacral furrows are broad and contain two rows 
of tube-feet. The spinulation of this species is peculiar and very char- 
acteristic. The animal seems at first sight to be almost covered with 
tufts of slender spines, but a little study shows that they may all be re- 
ferred to a few simple systems. All over the limestone network of the 
Tipper surface, both on arms and disk, are prominent club-shaped pro- 
<3esses (running approximately in lines on the arras, but scattered 
irregularly on the disk), each of which bears on its summit a brush-like 
tuft or group of from eighteen to thirty slender articulated spinelets, 
which are about as long as the clusters are far apart. Upon the under sur- 
face, on each side of the ambulacral furrows, there occur two series of 
these clusters, both having all the spines of each single cluster in one 
plane. But the inner row, with its three to four spinelets to a cluster, 
has the plane of all the clusters parallel to the longitudinal axis of the 
furrow, while the outer row, having five to seven spinelets to a cluster, 
has the planes of these clusters at right angles to that axis. The inner 
series afford a protection to the furrow, being quite long enough to cover 
it when extended to meet from the two sides. The mouth plates, cap- 
ping the inner angles where the rays meet, are large and sub- triangular 
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in form and each bears a marginal fringe of large strong spines, forming- 
powerful mouth-papillsB. 

One of the most marked characters of the species is its always bright 
though often variable coloration, which varies with the sex. The fine- 
specimens from L'Etang harbor are all a uniform brilliant red, which 
is said to be the case with those from Greenland. At other localities it 
occurs mottled with lighter shades, even to white and straw color, or of 
various shades of purple. Forbes tells us of specimens with the disk 
red, the arms white, tipped with red, and of another found by himself 
in which the body was red and the spiniferous tubercles bright green. 
Prof. Alexander Agassiz says that it sometimes has bands of red andi 
purple arranged concentrically, and that there occur all shades between 
a briUiant red and a light orange or a dark violet. When young they 
are usually nearly white. 

Crossaster lives always upon hard bottoms, in clear, cold water. It is 
said to be very voracious, living upon various molluscs, and to be oc- 
casionally injurious to oyster beds. Nothing whatever is known of its 
development. 

14. Solastcr endeca, (Gmelin), Forbes. [See Plate^ 
Fig. 8.] 

**Purple Sun-Star." 

Description. (A) p. 109, (T) p. 112, (U) p. 40. 

Figure. (A) p. 109, (T) pi. XVII., (U) pi. III. 

Distribution, (a) General; — Low-water mark to ninety 
fathoms. Massacliusetts Bay northward to Davis Strait and 
around the North Atlantic to the British Islands and France. 
Also Sitcha and Alaska. 

(5) In N, B. waters ; — Grand Manan, abundant on rocks at 
low-water mark, small ; large individuals, a foot in diameter, 
laminarian zone, Stimpson, (D). Bay of Fundy, low-water to- 
twenty fathoms, Verrill, (L). Eastport, low-water to fifteen 
fathoms, Verrill, (N). Pendleton's Island reefs, and Bar Is- 
land at the mouth of L'Etang harbor, Ganong, (X). Gulf of 
St. Lawrence, Whiteaves, (P). 

Upon our coast this Starfish is usually found in the same localities and 
very frequently associated with Crossaster pappoma, though it prefer* 
perhaps somewhat shallower water. At first sight it would seem to be 
closely allied to the latter species, and indeed was for a long time 
placed in the same genus with it, but a closer study shows that the 
two have little in common beyond the number of the rays. It is more 
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nearly related to Cribrdla san^iinolenta, which, except for the difference 
in the number of the rays, it closely resembles. 

It has been found even in our own waters as large as twelve 
inches in diameter, but most specimens would not much exceed half 
that size. It may have from seven to eleven rays, ten being perhaps the 
most common number. Each ray is nearly round in section, tapers 
evenly from base to tip, and is about as long as, or a little longer than 
the diameter of the disk. The ambulacral furrows, containing each two 
TOWS of tube-feet, are narrow and can be completely closed in by the 
bringing together of the edges of the furrow. The madreporic body 
lies about half way between the centre of the disk and an angle of the 
rays. The spinulation is not unlike that of Cnhrella and differs consid- 
•erably from that of Crossaster, in comparison with which it has quite a 
smooth appearance. The upper surface of both disk and rays is nearly 
covered with short blunt tubercles, each of which bear a crown of from 
five to ten short, rough, blunt spines, so small as to need a lens to prop- 
erly distinguish them. These are scattered irregularly over the disk, 
but on the arms run in rather regular rows obliquely from the margin 
to the median line On the under side are conspicuous rows of two 
kinds of spice-clusters, both of which kinds are flattened in a plane at 
right angles to the length of the ray. One of the rows, in which the 
-clusters are made up of many slender, short spines united together at 
their bases, occupies all the outer margin of each ray, and curving 
evenly around the angle between any two contiguous ones shows no 
breaks between the marginal rows of the arms. This row therefore 
forms a band around the entire margin of the under side, with the ex- 
ception of a minute break at the tip of each ray. A row of much 
smaller clusters follows this on its outer side throughout its course, but is 
upon the sides of the rays rather than on their under surfaces. The 
other conspicuous rows are those which start near the mouth and run 
along each side of each ambulacral furrow to the tips of the rays. The 
clusters are made up of much longer and stouter spines than the for- 
mer row, some six or seven in number, united at their bases and 
placed all in one plane, which is as already stated at right angles to the 
length of the ray. Another row, consisting of a line of single spines, 
may be seen quite within the ambulacral furrow. The remainder 
•of the under surface contains clusters of larger spines than those of the 
upper surface. The mouth plates are large and strong and bear several 
stout spines, which form powerful mouth-papillae. 

In color it varies much, though not to such a degree as Crossaster or 
Cribrella. Above it is usually some shade of purple or red, and below of 
:& straw or cream color, and the color varies with the sex. In our waters 
the upper side is nearly always purplish red and the under light orange. 

It lives upon rocky or other hard bottoms in clear water, and in its 
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habits seems to be much like Croasaiter. Its development is entirely un> 
known, though from its relationship to GribreJla it is not improbable that 
it will be found to be viviparous. 

15. Cribrella saniniinoleiita, (0. F. Muller), Lutken. 
Linkia oculata^ FoRBES, (D). Linkia perht^sa, (D). Crt- 
irella oculaf^, (Linck), Forbes, (TJ). [See Plate, Fig. 9. J 
*'Eyed Cribrella." 

Description. (A) p. 100, (K) p. 112, (T) p. 113, (U) p. 32. 

Figure. (A) p. 100, (K) p. 112, (T) pi. XVIII., (U) pi. 11. 

Distribution, (a) General /-^Low-wskter mark to 194 fa- 
thoms. Long Island Sound to Waigat Strait on the West 
Coast of Greenland. Around the North Atlantic and Arctic 
Oceans to Great Britain and the English Channel. Spitzber- 
gen, White Sea, Sea of Ochhotsk, Alaska. 

(b) In iV. B, waters ; — Grand Manan, low- water mark to thirty 
fathoms on rocks, Stimpson, (D), Verrill (L). Eastport, low 
water to twenty-five fathoms, abundant, Verrill, (L), (N.) Bajr 
of Fundy, low water to 100 fathoms, very common, Verrill, (Q). 
Shediac, on the oyster beds ; deeper parts of Gulf of St. Law- 
rence, Whiteaoes, (P). Abundant everywhere in the sheltered 
harbors of the southern coast. 

This species cannot be mistaken for any other upon our coast. It is^ 
the only one of the five-rayed (not pentagonal) Starfishes which has but 
two rows of tube-feet to each ray — all others having four. Its smooth, 
appearance and bright colors are also characteristic, and these features,, 
together with its rather graceful form, make it a very pretty Starfish. 

In size it varies greatly. Upon the shores at low water specimens 
occur of from the smallest size up to one inch in diameter. In deeper 
water they grow much larger. The largest of which the writer has been 
able to find any record is one found by Sars on the coast of Norway, 
which was a little over six and one-half inches in diameter, and another 
mentioned by Forbes, seven inches in diameter. But the writer has in 
his collection two specimens dredged in L'Etang harbor in the summer 
of 1886, one of which was ten and the other eight inches in diameter 
when alive ; even in the dried state the former is a little over nine and 
the ]atter seven and one-half inches in diameter. Specimens five or six 
inches in diameter are not rare in our waters. 

There are usually five rays, though very rarely six or seven-rayed 
forms may be met with. The proportional size of the length of the 
rays to the diameter of the disk varies greatly according to the size, and 
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therefore, in a general way, according to the age of the animal. In 
specimens less than one inch in diameter the length of the ray is less 
than twice the diameter of the disk. In a specimen four inches in di- 
ameter, the ray is nearly three times as long as the diameter of the disk, 
while in the very large specimens above mentioned it is nearly three and 
a half times. The rays taper evenly from base to tip, except in the 
breeding season, when they are enlarged at the base. The ambuiacral 
furrows are narrow and can be completely closed in by the bringing: 
together of their sides. 

Its spinulation is quite simple. To the naked eye the whole of the 
upper and the most of the under surface present a uniformly granular 
appearance. A good lens, however, will show that these granules con- 
sist in reality of clusters of spines borne upon low tubercles. But the 
clusters vary greatly as to the number, shape and size of the spines on 
different parts of the surface of the body. Among the spine-clusters 
may be seen in dried specimens little holes, which in the living animals 
may be seen to be occupied, each by a delicate projection of a clear 
membrane from the interior of the body. These are the papulae or 
water-tubes, the function of which is not certainly known, but is supposed 
to be respiratory. It is the dotted or "eyed" appearance presented by 
these organs which is supposed to have suggested to Linck the name 
oculata which he gave to it and which is still used by some naturalists. 
Upon the under surface the spine-clusters grow somewhat larger as they 
approach the ambuiacral furrows. Upon each side of the latter there 
runs from the mouth to the tip of the ray a row of clusters, flattened at 
right angles to the length of the ray, of very much larger spines ; these 
spines are arranged in the cluster in a double row and are largest on the 
edge of the furrow, growing rapidly smaller away from it. Inside of 
this row, indeed quite within the furrow, is another row of apparently 
single spines. The mouth-plates are rather small and the spines they 
bear not appreciably larger than those along the ambuiacral furrows. 

In color VrihreUa varies greatly, but is always bright. The under side 
is usually light yellow or straw colored, and the upper some shade of 
red or purple, or even yellow or orange. These colors, as in other Star- 
fishes, are more or less due to differences of sex. In the case of the 
two large specimens above mentioned, found at L'Etang, the larger,^ 
whicli proved upon dissection to be a male, was a dull purplish red 
alK)ve, and the smaller, a female, a bright orange. Prof. Alexander 
Agassiz expresses the variation in this species very vividly when he says: 
"This pretty little Starlish presents the greatest variety of colors; some 
are dyed in Tyrian purple, others have a paler shade of the same hue, 
Forae are vermilion, others a bright orange or yellow. A glass dish 
filled with CribreUae might vie with a tulip-bed in gayety and vividness, 
of tints." 
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Our Cribrtlla lives upon the rocks and seaweeds about low-water mark, 
tmd on hard bottoms in deeper water. In moving, Prof. Agassiz points 
out (K) that it usually has three rays extended before it and drags the 
other two closely pressed together behind. In its development from 
the egg it passes through no free-swimming larval stage, but directly 
into the adult form. The young are carried about by the mother. 



FAMILY A8TROP£CTINI]>^. 

With the ambulacral feet conical^ without suctwial disk, and arranged in two rows, 

16. HIppasteria phrygiana, (Pabelius), Gray. Goniaster 
eqv^tris, GmeliN, (A). Goniaster phrygiana, (D). [See 
Plate, Fig. 10.] 

" Knotty Cushion-Star." **Cu8hion-Star." 
Description. (A) p. 125, (K) p. 113. 
Figure. (A) p. 125. 

Distribution, (a) General;— dO to 150 fathoms. Cape 
Ood northward to Arctic Ocean. Northern Europe and Great 
Britain. 

(b) In iV. B. Waters; — Grand Manan, off Duck Island in 
corralline zone, one specimen, Stimpson, (D). 

This, says Stimpson, is *'by far the most elegant of our Starflshes"; 
and Forbes calls it one of the most beautiful of the Starfishes of Britain. 
It is a pentagonal form and grows to be from nine to ten inches in dia- 
meter. The upper surface is covered with short, smooth spines, each 
of which is borne on the centre of a nearly circular plate. Around the 
margin of the upper surface there nin two rows of plates which bear 
from one to three short spines. Along the ambulacral furrows are rows 
of spines arranged in pairs. In color it is generally bright red above 
:and yellow beneath, Stimpson (D), thus describes his specimen: — **A 
large specimen was taken otf Duck Island, in the corralline zone. It 
was bright red above, and bright yellow below, being by far the most 
elegant of our Starfishes. The minute vesicles which protrude from the 
dorsal pores are short and tipped with black. The eyes are very dark 
Ted in color, and the suckers near them are very long and slender, 
especially a single one just above each eye." 

Very little of its habits and nothing of its development are known. 
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17. Ctcnodlscns crispatns, (Betzius), Duben and Koren. 
CtendisciM comictUatuSf (Linck), Perribr, (U). [See 
Plate, Fig. 11.] 

Description. (K) p. 113, (U) p. 49. 

Figure. (K) p. 114, (U) pi. III. 

Distribution, (a) General; — Tweaty-five to three hundred 
and twenty-one fathoms. South of Cape Cod, Bay of Fundy, 
Newfoundland, West coast of Greenland, Melville Island and 
Assistance Bay, Arctic Ocean, Spitzbergen, Barents Sea, Fin- 
mark, Scandinavian coast. 

(5) In N. B. waters; — Grand Manan, fifty and sixty fath- 
oms, muddy bottoms, not rare, Siimpson, (D). Beaver and 
Bliss harbors, mud bottoms, Ganong (X). Gulf of St. Law- 
rence, one of the most characteristic asterids of the greatest 
depths, Whiteaves, (P). 

This is the most common of our three pentagonal Starfishes, and 
though dull in color is made attractive by its shape, curiously arranged 
marginal plates and unusual spinulation. In all of the pentagonal, as 
distinguished from the rayed Starfishes, the rays are much shorter than 
the diameter of the disk, and merge so gradually into it and into one 
another that the whole animal reminds one of a disk with five rounded 
lobes cut from its edge, rather than of a disk with five rays springing 
from it. 

It sometimes attains to a size of over two and one-half inches across, 
but few specimens will exceed two inches. The rays arc always five in 
number, about three-fourths of the diameter of the disk in len&:th, and 
have the ansrles between them so well rounded that a very regular curve 
runs from the tip of each ray to the tip of its neighbor. The ambulacral 
furrows are rather broad, and each contain two rows of stout tube-feet, 
which, instead of being provided at their extremities with sucking 
disks, as in most of our Starfishes, are simply pointed. The upper sur- 
face of the disk, which in living specimens is usually swollen out, but 
in those which have been dried, very flat and somewhat depressed, is 
bounded all around by the upper ends of the marginal plates. It is 
almost completely covered by club-shaped processes or tubercles, each 
of which bears on its summit ^"ve to ten upright, rounded spines, so small 
as to be just visible to the naked eye. So uniform in size are these pro- 
cesses, with their flat tops and spine clusters, and so evenly and closely 
together are they placed, that their upper ends seem at first sight to 
form the upper surface itself of the animal. Near one angle is the 
imadreporic body, and in the very centre of the disk is a conical pro- 
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jection, which is without function in the adult, but represents the rem> 
nant of the umbilical stalk by which the young are attached to the 
mother. 

The marginal plates consist of two series, an upper and a lower. Each 
of the former is armed with a short, flattened spine, which points up- 
wards. In the lower series, each plate is united with a corresponding 
one of the upper series, the line of junction being just above the row of 
flattened spines seen below the upper marginal row above described. 
Between each pair is a deep furrow which is continued on until it meets 
the ambulacral furrow, thus dividing up the under surface of the animal 
into bands which are seen to be covered with irregular scale-like plates. 
The ends of these bands, where they meet the ambulacral furrows, are 
formed by plates which bear each five or six short spines, the largest of 
which, about three in number, stand immediately on the margin of the 
ambulacral furrow, with the others behind them. The mouth plates 
are ovoid masses, bearing each nine mouth papillae and three to five 
nearly as large spines. 

That this Starfish is low structurally, is shown by the fact that it, 
when adult, presents features which occur in the embryonic condition 
of other forms. The pentagonal form, pointed and suckerless tube-feet, 
and structure of the spines are all of this nature. 

In color it is dull, being usually of a light brownish or drab color, 
sometimes varying to dull brownish-red. The specimens taken in our 
waters seem to be of a dull greyish-brown. It seems to inhabit mud 
bottoms almost exclusively, and prefers considerable depths. Nothing 
further is known of its habits. Its development is direct, the young 
being attached by an umbilical stalk to the mother. 

18. Ptcrastcr militaris, (0. F. Muller), Muller and Tros- 
CHEL. [See Figs. 12 and I2a], 

Description. (U) p. 46. 

Figure. (U) pi. III. 

Distribution, {a) General; — Twenty to one hundred and 
fifty fathoms. Bay of Fiindy, northward to Smith Sound. 
Spitzbergen, Finmark, Norway. 

(b) In y, B, waters; — Hake Bay, Grand Manan, thirty-five 
fathoms, shelly bottom, three specimens, Stimpsonj (D). 
Eastport Harbor, west of Treat's Island, ten to fifteen fath- 
oms; between Bazor Island and Lubec, eight to ten fathoms, 
Verrill, (N). Orphan Bank, somewhat plentiful, and deeper 
parts of Gulf of St. Lawrence, Whiteaves, (P). 
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This Starfish is one of the most interesting upon our coast, and unfor- 
tunately is not at all common. It is pentagonal in form, much arched 
above, and about two inches in diameter, though specimens four inches^ 
in diameter have been found. All around the outer lower edge of the 
rays runs a narrow fin-like web, and the whole upper surface is covered 
by a membranous skin which is supported upon the extremities of the 
spine clusters. This skin, therefore, covers the upper surface of the 
body as a tent with many poles covers the earth, and in the covered 
space thus formed the ova are protected and the young develop. Upon 
the under side there are peculiar spine-clusters along each side of the 
ambulacral furrows. 

Connected to near their tips by a web or membrane are five or six: 
long spines, lying all in one plane at right angles to the length of the 
ray, the outermost of which is much the largest. These large outer 
spines are connected together by and form the support of the web 
already mentioned, which runs all around the rays. In color it varies^ 
from brick red through flesh-color and yellowish white to pure white. 
Nothing is known of its habits, and there is still much to be learned 
about its development, though it is known that the young live in the 
pouch formed by the skin of the back, and develop without a meta- 
morphosis. 

[In addition to the above species Prof. Verrill tells the 
writer that he has from the Bay of Fundy, Asterias compta, 
St., a second species of Pter aster of small size, a small 
Asterina, and, he believes, Solaster furcifer, and probably 
others.] 

Class III, ECHINOIDEA (Sea-Urchins). 

Sphmcal, heart-shaped, or disk-shaped Echinoderms with immov- 
able skeleton, Tiiade up of calcareous plates, enclosing the body 
like a shell and carrying movable spines, and wiHi locomotive 
and often respiratm^ ambulacral appendages. 

Order I. CIDABIDEA (Rkgulak Sea-Urchins). 
Uchinoids with central mouth and equal band-like ambulacra. 

FAMII.Y ECHINIDiE. 

With a round thin shell, broad ambuUicral spaces bearing tubercle* and spines,, 
the pores grouped in transverse rows; oral branchice present. 

19. StroDffylocentrotns drobachlensis« (Mulleb), A. 
AGA8SIZ. Echinus granulatus. Say, Gould. (D). Tox- 
opneusies Drohachiensis, (K). EuyecJiinus Drobachien- 
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sis, Verrill. (L). Euryechinus granulatus, Verrill. 
(Ij). Echinus Drobachiensis, Mull. (P). [See Plate, 
Fig. 13]. 

'*Sea-Urchin," "Sea-Egg," etc. 
Description. (K) p. 101, (0) p. 277, (U) p. 19. 
Figure. (K) p. 102, (0) pi. X., (Q) pi. XXXV., (U) pi. XL 
Distribution, (a) General; — Littoral to 640 fathoms. 
€ircumpolar. From Great Britain and Norway, all around 
the North Atlantic and down the American coast to New 
Jersey. North Pacific from Kamtchatka to Alaska and 
Vancouver Island. 

(J) In N, B. ivaters; — Keported from St. Croix (now 
Dochet) Island in 1604 by Champlain. {Voyages du Sieur de 
€hamplain, Paris, 1613). Grand Manan, low-water to half a 
fathom, very common. "In this zone, these animals are so 
crowded together that it is impossible in most places to thrust 
an oar to the bottom without striking some of them," Stimp- 
^on, (D). Eastport, littoral to twenty fathoms, very abundant, 
Verrill, (L), (N). Bay of Fundy, low water to 109 fathoms, 
Tery abundant, Verrill, (Q). Passamaquoddy Bay, very abun- 
dant, Ganong, (X). Shediac, Gulf of St. Lawrence, Whit- 
eaves, (P.) Exceedingly abundant everywhere upon the 
southern coast. Up the St. Croix River as far as the Devil's 
Head. Manawoganish Island, neat St. John. 

The common Sea- Urchin is the most abundant, best known and most 
•easily recognized of all our Echinoderms. It cannot be confounded 
with any other animal upon our coast, though the writer has known it 
to be mistaken for a plant! In form it is somewhat hemispherical, 
with the flat side resting upon the ground, while the dead shell denuded 
of its spines may be likened in shape to an old-fashioned, smooth door- 
knob. 

The largest specimens are four inches in diameter, including the 
spines, which are from one-half to three-fourths of an inch long. The 
latter, which are green in color, are attached to the shell by a ball and 
socket joint, and among them may be seen the ten meridional bands or 
iones of greatly extensible purplish tube-feet (each terminating in a 
sucking disk) which serve both for taking small prey and for locomotion. 
It can move but slowly and lives upon all sorts of bottoms, from mud 
to rock, from between tide marks down to considerable depths. It 
feeds upon both animal and vegetable food. With its five sharp teeth. 
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the tips of which can be seen in the centre of its under side, it browses 
or grazes, according to Sir William Dawson,* along the bottom upon 
conf ervoid sea weeds, diatoms, sponges, and even in places the garbage 
of the fisheries. It is quite variable, both in the form of the shell and 
the shape and color of the spines, the latter varying from violet even 
to dull white. The dead specimens so frequently found upon the 
shore, either cast up by the waves or carried up by the crows, show as 
perfectly as the most carefully prepared specimen the instructive and 
beautiful structure of the shell itself, and but little skill is needed to- 
dissect out the internal organs. 

Some Sea-Urchins have the power of excavating hollows in the solid 
rock, in which they live. It is not known how they do so. This is, 
however, not done by our species, though in exposed situations they 
may be found occupying any natural hollows or crannies. In the soft 
conglomerates of parts of Passamaquoddy Bay they are sometimes to be 
seen in hollows which at first sight appear to be excavated by them, 
but careful examination generally shows that the hollows are left by 
the falling out of large pebbles from the soft matrix. Nor is our 
species of any great value as food, though this must be the species re- 
ferred to by Dr. Stimpson (see p. 20 of this paper) as edible and as good 
as lobsters when boiled. A Mediteranean species is extensively eaten 
in Italy, and from being cooked by boiling and eaten from the shell as 
eggs often are, has given rise to its common name of Sea-Egg. 

The course of its development from the egg is very well known. It 
has a larval stage (the Pluteus) which bears no resemblance to the adult. 
The larva has eight very long slender arms supported by calcareous 
rods, and a band of vibratile cilia, which assist it in swimming freely 
about. In about twenty-three days the Sea-Urchin begins to bud oflt 
from around the mouth of the larva, and as it grows the latter gradually 
disappears, being absorbed into the body of the adult. 

Order II. CLYPEASTRIDEA (Shield-Ukchins). 

Irregular Eehinoidt MmpreMed to a shield form, with the mouth central and fur- 
nished with teeth; verp broad amlmlacra, a five-leaved ambulacral rosette upon 
the upper side; very small tube- feet 

VAMILY CXYPEASTRIDJB. 

With the edge of the disk without deep indentations. 

20. Echinarachnins parma, (Lamarck), Gray. Fchin- 
arachnius Atlanticus, Gray (D). [See Plate, Fig. 14]. 
" Sand-Dollar," *' Cake-Urchin," 
Descriptioi^. (K) p. 106, (0) p. 316. 



♦ ("American Naturalist," I., 1867, p. 124.) 
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Figure. (K) p. 107, (0) pi. Xle, (Q) pi. XXXV. 

Distribution, (a) Oetieral ; — Low-water mark to 888 
iathoms. Almost cosmopolitaa. Atlantic coast of North 
America from New Jersey to Labrador. Both sides of the 
Pacific Ocean. Australia, and possibly the Red Sea and India. 

(J) In N. B. waters; Grand Man an, low water on sandy 
shores, very common, Stimpson, (D); Eastport, low water, Ver- 
rill, (N); Chamcook harbor and Hospital Island, abundant, 
Ganong, (X); Shediac and Gulf of St. Lawrence, Whiteaves (P). 
Abundant on southern coast almost everywhere in sand just 
below low-water mark. 

This Echinoderm is almost described, in so far as Us general appear- 
ance is concerned, by its two English names alone. In outline it is 
nearly circular, is quite flat upon its lower side and only gently convex 
upon its upper, being in profile not unlike a strung bow. It grows to a 
diameter of three inches, is reddish brown in color and covered with 
crowded very short slender spines which make it appear, when first 
taken from the water, as if covered with velvet. The dead and bleached 
shells sometimes found upon the shore but easily prepared, show the 
plates of which it is made up and their homologies with those of the 
common sea-urchin, together with the distribution of the short ambula- 
cral feet. The latter are confined upon the under side to five radiating 
furrows which branch towards the ends. Upon the upper side they 
are modified and enlarged to form branchial or gill-like appendages, and 
the pores through which they pass are arranged in a regular rosette of 
tve petals, which is very conspicuous in the dead shell. The teeth are 
not visible externally, though they may be seen through the spines 
which protect the mouth. 

The Cake-urchin lives always upon sandy bottoms and usually in 
shallow water. It creeps along very slowly by means of its many tube- 
feet just beneath the surface of the sand or half covered by it, feeding 
upon the minute organisms, both animal and vegetable, which the sand 
contains. It is itself eaten by some fishes, especially flounders. It has, 
according to Prof. Verril (Q), a certain limited direct value to man. 
"The fishermen on the coast of Maine and New Brunswick sometimes 
prepare an indelible marking ink from these * sand-dollars', by rubbing 
off the spines and skin, and, after pulverizing, making the mass into a 
thin paste with water." It is always an interesting form to all who 
chance to meet with it, on account of its shape and pretty markings. 

In its development it passes through a metamorphosis similar to that 
of the ordinary sea-urchin, having a Pluteusnot unlike the latter. [See 
Plate, Fig. 14a.] From a point near the mouth the adult sea-urchin 
buds off, gradually absorbing the substance of the Pluteus as it grows. 
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Order III. SPATANGIDEA (Heart-Urchiks). 

Irregular Echinoids more or less heart-shaped, with eccentric mouth, no teeth, and 
usually a four-leaved amhulacral rosette, 

FAMILY SPATANGI©^. 

21. Schizastcr fraffilis, (Duben and Koren), Agassiz. 
One of the "Heart-Urchins." 

Description. (0) p. 363. 

Figure. (0) pi. XXI. 

Distribution, {a) General;— %0 to 321 fathoms. Straits 
of Florida, Bay of Fundy, Gnlf of St. Lawrence, Lofoten 
Islands, Norway. 

{b) In N, B. waters ; — Centre of the Bay of Fundy, east of 
Grand Manan, 95 to 106 fathoms, Verrill^ (R). Deep parts 
of Gulf of St. Lawrence, **widely distributed in the deep-sea 
inud," Whiteaves, (P). 

This fine Sea-Urchin is a member of the Syrtensian and not of the 
Acadian Fauna, and is hence not likely to come into the hands of many 
of our collectors. It is the highest in organization of our Echinoids, a 
fact which impresses the observer at a first glance, for the radial sym. 
metry is disguised so that its bilateral symmetry, showing a differenti- 
ation from the typical radiate towards a higher type, first strikes the 
eye. 

In outline it is round heart-shaped, a little more than half as high as 
long. Large specimens are two and one-half inches in length, but the 
average is rather smaller. It is covered with short (one-eighth to one- 
fourth of an inch), slender brownish spines, which are largest about the 
branchial rosette. The latter is not regular as in the Cake-Urchin, the 
three anterior petals being much larger than the others. Running 
around the rosette and close to the tips of the petals is a line, the fasci- 
cle, which bears, not spines, but minute ciliated bristles. The mouth 
is not placed in the centre on the under side as in our other two forms, 
but near one end, where the shell forms a prominent lip to protect it. 
Owing to its eccentric position the ambulacral grooves radiating from 
it are of unequal lengths. 

It lives chiefly upon muddy bottoms, but nothing further is known 
of its habits. There is some uncertainty about its development, but it 
is believed to pass through a metamorphosis somewhat similar to that 
of Strongylocentrotus, with a free-swimming larva or Pluteus. 
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Class IV. HOIiOTHUROIDEA (Holothurians). 

Worm-like f elmxgated Kchinodet^ms^ with a leathery body wall, and" 
contractile tentacles surrounding the mouth. 



Order !• PEDATA. 

Numerous am.hu1(ici*al feet^ sometimes arranged in the meridians and sometimes 
disti*ihuted ovei' the whole surface. 

FAMILY DENDROCHIKOT^. 

With tre- -like lyranched tentacles, and the ambulacralfeet arranged in regular rows^ 
or confined to one side^ which becomes a toalkii%a disk. 

22. Psolus phantapns, (Strussenfeldt), Jaeger. Psolus 
laevigatus, (C). [See Plate, Fig. 15.] 
** Snail Sea-Cucumber." 

Description. (A) p. 303. (C) pp. 25, 36. (N) p. 342. 

Figure. (A) p. 203. 

Distribution, (a) General; — Low water to eighty-six fath- 
oms. Coast of Maine, Grand Manan and Greenland, and 
around the North Atlantic to Scandinavia and the British 
Isles. 

(6) In N, B. waters; — Grand Manan, forty fathoms, com- 
mon, attached to small stones; Eastport, one specimen, very^ 
large, from six inches deep in gravel, Stimpson, (D). East- 
port, young, adult rare, Verrill, (N). Gulf of St. Lawrence,. 
Orphan and Bradelle Banks, Whit eaves, (P). 

This species resembles in a general way Lophothuria Fahricii, but 
presents characters by which it may readily be distinguished from it. 
It is of smaller size than the latter species, rarely, in our waters at least, 
attaining a length of three inches, though Forbes (A), says it grows to be^ 
six or eight Inches in length. The flattened under side is quadrangular 
in outline and has three distinct and parallel bands, each of two rows, of 
large and strong tube feet, connected by a few scattering ones at the 
ends. The plates are arranged much as in L. Fahridi, but are much 
smoother, having few granules. Upon the upper side may be seen two 
longitudinal depressions of the skin and plates, representing the position 
of two rows of tube-feet. It is of a brownish color. 

It lives in situations somewhat similar to L. Fabricii, but prefers in 
general deeper water, and is often found in the stomachs of fishes. But 
little is known of its habits, and nothing of its development. 
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23. LophothnriaFabricii, (Duben and Korbn), Veerill. 
Cuvieria Fahricii, Dub. et Kor., (D). Psolus Fdbridiy. 
(D. and K.), Lutken, (U). 

"Sea-Orange." [See Plate, Figs. 16, 16a.] 

Description. (K) p. 98. (0) p. 35. (U) p. 10. 

Figure. (K) p. 98. (U) pi. I. Emerton's " Life on the- 
Sea-Shore," p. 137. 

Distribution, (a) General; — Low water to eleven hundred 
and sixty-eight fathoms. South of Cape Cod to Newfound- 
land and Greenland. Alaska. East of Nova Zembla (?) 

(5) In iV". B. waters ; — Grand Manan, abundant but small, 
among nullepores in five fathoms; above low- water mark, under 
shelving rocks, very large, Stimpson, (D). Grand Manan, 
common in two to eight fathoms, in a few localities adher- 
ing firmly to rocks, VerriU, (L). Eastport, young common,, 
adult rare, on ledges, VerriU, (N). Bar Island, Bliss Harbor, 
large and abundant, Oanong, (X). Gulf of St. Lawrence,, 
near Perce and between Pictou Island and Cape Bear, P. E. 
I., Whiteaves, (P). 

The common name by which the allied Psolus phantapus is sometime* 
known, the '* Snail Sea-Cucumber," would apply equally well to and 
describe the appearance of this species also. At first sight it seems to 
have nothing in common with the Holothurians, resembling rather a 
large snail, or, even more closely, a huge nudibranch mollusc. In it, 
bilateral symmetry is prominent and completely disguises the radial. 
The animal is arched above, and flattened below to form a disk, the out- 
line of which is oval in shape and sharply defined. Fig. 16a. Upon it are 
borne three bands of tube-feet (the other two being aborted and their places 
covered by the plates of the upper side), one band, four or five rows 
deep, following each long curve of the oval disk, and the third, almost 
aborted, but showing traces of its presence on the median line, on the 
long diameter of the disk. The entire dorsal surface is covered by large 
overlapping calcareous plates, each of which is covered with granules, 
and presents its rounded free edge towards the median line of the back. 
In the region of the apertures, however, they are arranged around the 
latter as centres. The tentacles can be greatly extended, even to the 
length of the body itself, are ten in number, very much branched, and 
supported upon a soft ring. When extended they are of extreme beauty, 
and comparable, as Mrs. Agassiz says, "for richness of tint, and 
delicate tracery, to the most beautiful sea- weeds," (K), The animal 
varies from two to four inches in length, and is always of a red color, 
5 
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which varies from bright to dull brick-color. If placed in a glass vessel 
full of water, it will expand its tentacles and present a most beautiful 
sight. It lives among rocks at low and in shallow water, clinging to 
the imder sides of ledges or in crevices between stones. In their de- 
velopment they pass through a free-swimming stage in which the bright 
red pear-shaped larva, having a circle of five tentacles at one end of the 
body and two at the other, moves by means of many cilia on different 
parts of the body. [See Plate, Fig. 166.] 

24. Thyonidinm prodnctnm, (Ayres)^ Stimpson. DuaS" 
modactyla producta, (C). 

Description. (C) p. 244. 

Figure. 

Distribution, (a) General; — Bay of Fundy. 

(bj In N. B. waters; — Eastport, rare, Ayres, (C); under 
stones at low water, not common, Verrill, (L); rare, (N). 
Grand Manan. ** This species is found in deep water, but 
occurs most frequently under stones, or buried to a slight 
depth in gravel near low-water mark," Stimpson, (D). 

This rather uncommon species may be readily distingruished when 
foimd, by the scattered tube-feet, the latter being distributed without 
order over the greater part of the surface of the body. It is from three 
to five inches in len^cth and lives under rocks or buried to a slight depth 
in gravel about low-water mark. Ayres' (C), description of it in part is 
as follows: " The «wcA;cr« are numerous, without order. The neck, for 
about half an inch behind the base of the tentacles, is nearly naked. A 
few suckers, however, are found on it, larger than those on the other 
parts of the body. The integuments here, also, unlike those of the other 
parts of the body, contain an abundant calcareous deposit. The tenta- 
cula are of very unequal development; two large, ramose, then two very 
small (scarcely exceeding one-tenth of an inch), two again large, etc., 
thus making ten pairs. In color this species is of a pale yellow, the 
neck and tentacles being purplish." Nothing is known of its habits or 
development. 

25. Pentacta frondosa, (Gunnerus), Jaeger. Gucumaria 
frondosa (GUNN.), FORBES, (U). Gucumaria facicola, 
Forbes and Goodsir, (A). [See Plate, Fig. 17.] 

" Sea-Cucumber," "Sea-Pumpkin." 
Description. (A) p. 209. (K) p. 99. (U) p. 2, (M) 
p. 347. 
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Figure. (A) p. 209. (K) p. 100. (U) pi. I. 

Distribution, (a) Oeneral; — Low water to one hundred 
«,nd forty-one fathoms. South of Cape Cod to Greenland and 
Assistance Bay, (lat 74** N); around the North Atlantic to 
Scandinavian coast and British Islands, Spitzbergen. Alaska? 

(b) In N, B. waters; — Grand Manan. "Nothing can ex- 
ceed the profusion in which this species exists in some parts 
of the islands. It is found just below the ordinary low-water 
mark on rocky shores, and is, therefore, exposed at spring 
tides. I have seen areas of several square rods entirely occu- 
pied by them." — Stimpson, (D). Eastport, twenty fathoms, 
stony bottom, abundant, Verrill, (L); on the shores to fifteen 
iathoms, (N). Passamaquoddy Bay, L'Etang Harbor, very 
large, Oanong, (X). Gulf of St. Lawrence, Whiteaves, (P). 
Yery abundant everywhere in the harbors of the southern 
coast. 

This is one of the most abundant shore animals upon our southern 
•coast. It is a good typical Holothurian, and affords a most excellent 
subject for dissection and study. 

Its shape is quite well described by its name of sea-cucumber, or even 
better, of sea-pumpkin. When out of the water and in a contracted 
state , it is of an ellipsoidal, sometimes nearly spherical form; but when 
^live and undisturbed in the water it may take any one of several shapes, 
from long and slender cylindrical to short and rounded or even dumb- 
bell form. Large specimens, which are a foot long, have the power of 
extending themselves to two or three times that length. In cross section 
the animal is somewhat pentagonal in form, and at each of the angles 
is a band of tube-feet running nearly the entire length of the body, con- 
sisting of two rows, the individual members of one row alternating with 
those of the other. The skin is very tough and wrinkled and of a dark 
reddish or purplish brown or chocolate color on the upper side, shading 
to grey, flesh-color, or even white, on the side in contact with the bot- 
tom. The tentacles, which the animal may be seen to protrude when 
placed in a dish of water, or when undisturbed in some pool, are ten in 
number, much branched, and very graceful when fully expanded. 

This species lives about and just below low- water mark, preferring 
hard bottoms and clear water. It can move but slowly and captures its 
food, consisting chiefly of small animals, by means of its tentacles. In 
its development it passes through a metamorphosis in which the fully- 
grown larva (Auricularia) is of a red color, cylindrical, with a few con. 
-strictions or annulations and four or five bands of cilia by means of 
which it can swim freely about. 
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It has already been pointed out in Section I. of this paper (p. 20) that 
this species is edible. Some further investigations into its value for 
food are much needed. 

^6. Pentacta minutat (Luteen), Verbill. Cucumaria 
minuta, (Fabr.), (M). Genua Ayreaii, St., (D). Ottcum'- 
aria frondosa (GuNN.) FoRBES, (U), [Young.] 
Description. (D) p. 16. 
Figure. 

Distribution, (a) General;— Sixty to one hundred and 
one fathoms. Maine, northward, and North European seas. 
(b) In N, B. waters; — Grand Manan, " dredged on shelly 
bottoms, in twenty-five fathoms," Stimpson, (D). 

There is some doubt as to whether this is a distinct species, or only 
the young of P, frondosa, Duncan and Sladen in their splendid memoir 
(U), hold to the latter view ; Prof. Verrill, (L), (W), and others, believe 
the former. It is introduced here as a distinct species, on the authority 
of Prof. Verrill, who has had better opportunities to study it than 
others have had. 

Following is 8timpson*s description of the species, (D): "Completely 
encased in calcareous matter in the form of polygonal plates somewhat 
variable in size, but usually equalling in area one-half that of the disk 
of the sucker. These plates have regular and equal perforations in: 
quincunx, smaller in width than their interspaces. The suckers are 
stout, and are distributed distantly in five rows, in the three ventral of 
which they are much larger than in the two dorsal. There are about 
seven suckers in each row, which are encased in the calcareous plates 
on their sides. The tentacula are short, and have few blunt branches. 
The color is white, or pale fawn. Length usually two-tenths of an. 
inch; breadth 0.15 inch." Nothing is known of its habits or develop- 
ment. 

Order II. APOD A. 

No amhulacral feet, tLixwMy no respiratory tree, and the tentacles usually branched' 
or pinnate, 

FAMII.Y SYNAPTIDiE. 

Hermaphrodite and vnthout respiratory trees. With symmetrical calcareous^ 
bodies in the skin. 

27. Caudina arenata, (Gould), Stimpson". [See Plate^ 
Fig. 18.] 
Description. (C) p. 143. (M) p. 358. 



The Echinodermata of J^ew (Brunswick. 61 

Figure. (K) p. 97. (M) pi. XX. 

Distribution, (a) General;— ^^t Coast of America, Vine- 
yard Sound to Massachusetts Bay and Gulf of St. Lawrence. 

(h) In N. B, voaters; — Point du Ch6ne, N. B., at low water, 
Whiteavea, (P). 

[Selenka, (M), gives as a locality for this species, Grand 
Manan. But he was probably led into error by the fact that 
Stimpson mentions this species in his Synopsis in order to 
refer it to the new genus Caudina, Stimpson distinctly states 
that *^ it does not occur in the Bay of Fundy, notwithstanding 
its abundance on every sandy shore in Massachusetts Bay.*' 
Verrill says, (Q), he has never been able to find it at Grand 
Manan.] 

This species is not likely to be mistaken for any other upon the Gulf 
•coast, the peculiarity indicated by its generic name distinguishing it 
from all others. It is from two to four inches long, and over one-third 
of this length is so attenuated as to seem in comparison with the rest of 
the body like a " tail.'* When alive it is very worm-like in appearance, 
iiaving no tube-feet, being semi-translucent and having a perfectly 
flexible skin. It shows, however, the stamp of the pentamerous Echi- 
noderm plan in the five longitudinal lines which may be traced from 
•end to end of the body, the representatives of the lines of ambulacral 
tube-feet. Around the mouth are about twelve short, non-retractile 
tentacles, each divided near the extremity into several slender branches. 
The skin has a finely granular appearance, caused, as the microscope 
will show, by the immense number of little calcareous, wheel like plates 
•embedded in it. In color it varies from red to flesh-color. 

Cavdina lives buried a short distance in sand or mud in shallow water 
and is often thrown upon the sandy beaches of Massachusetts Bay in 
great numbers after a storm, and probably the same would be true upon 
our north shore. Little is known of its habits and nothing of its 
-development. 

28. Chirodota Isevis* (Fabricius), Grube. Trochinus 
paUidus, (C), [See Plate, Fig. 19.] 

Description. (C) p. 243. (U) p. 12. 

Figure. (U) pi. I. 

Distribution, (a) General; — Circumpolar. Eastport to 
Grenland. Finmark and Lofoten, and possibly Oehotsk Sea 
and Sitcha. 
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(Jb) In N. B, waters; — Grand Manan, low water to four or 
five fathoms, Stimpson, (D). Eastport and Grand Manan, 
under stones at low water, common, Verrill, (L), (N). Devil's- 
Head, St. Croix Eiver, plenty. Fuller, (H). Craig's Ledges, 
Passamaquoddy Bay, lowest tides, abundant [under namo 
Synapta tenuis], Ganong, (X). Gulf of St. Lawrence, Whit- 
eaves, (P). 

This Holothurian is very worm-like in appearance, with its long cylin- 
drical body entirely free from suckers or other appendages. When 
alive it is transparent enough to show the internal organs and the five 
longitudinal rows of muscles. In the spaces between these rows are 
scattered little excrescences which are sometimes one twenty-fifth of an 
inch in diameter, and which under the microscope may be seen to be 
made up of a great number of little spicules in the form of beautiful 
and regular six-spoked wheels. There are twelve tentacles, each con- 
sisting of a base and ten to twelve branches or fingers. The animal 
rarely exceeds four inches in length. It is of a pale flesh-color when 
alive, and even in alcohol does not lose altogether its translucency. 

As to its habits, Stimpson says: ''This species is fully and well de- 
scribed by Otho Fabricius, and his account of its habits applies precisely 
to those of our species, as I have often observed at Grand Manan. It lives^ 
in the stony mud of the shores of these islands, buried to a depth of a few 
inches, usually in a horizontal position. It is found at low water, but 
is most abundant at a depth of four or five fathoms." Nothing is 
known of its development. 

[Prof. Verrill tells the writer that in addition to those of 
the above list, he has from the Bay of Fundy two species of 
Trochostoma (formerly Molpadia), Synapta, one or two more 
species of Thyonidium, Thy one scahra, and probably others. 
These will be described in one of his coming reports]. 
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IV. STTPPLEMENTAEY LISTS. 



1. List of Species of Echinodermata dredged by Mr. Whit- 
eaves, (P), in the deeper parts of the Gulf of St. Lawrence^ 
but not yet reported from the Bay of Fundy. 

Ophiuroidea. 

Astrophyton eucnemis, Mull, and Trosch. 
Amphiura Holbollii, Lutken. 
Opbioglypha nodosa, Lutken. 
Ophioglypha Stuwitizii, [fide Verrill, (W).]; 
Ophioscolex glacialis, Mull, and Tr. 
Ophiopeltis, Tiear O. borealis, Sars. 

Asteroidea. 

Asterias polaris, Mull, and Trosch. 

? Pedicellaster palaBocrystallus, Sladen. [fide Verrill, (W)] 
Pedicellaster typicus, [fide Verrill, " Am. Jour. Sci." 
xvi., 214 ] 

Holot liur o idea. 

Pentacta calcigera, Siimps. 
Eupyrgus scaber, Lutken. 
Eupyrgus, nov. sp., fide Verrill. 
Myriotrochus Rinkii, Steenstrup. 
Oligotrochus vitreus, Sars. [fide Whiteaves MS.] 
Molpadia turgida, Verrill. [fide Verrill, '*Am. 
Jour. Sci." xvii. , 473 ] 

2. List of Species found by Mr. Whiteaves, (P), upon 
Orphan and Bradelle Banks, those shallow water outliers of 
the Syrtensian fauna of the deeper parts of the Gulf. 

(a) On Orphan Bank. 

Pteraster militaris. 
Asterias grcenlandicus. 
Psolus phantapus. 
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(h) On Bradelle Banks. 

^stropbyton Agassizii. 
Opbioglypha Sarsli. 
Ophioglypha nodosa. 
Psolus phantapus. 
Opbiocoma nigra. 

3. List of Species dredged by Mr. Whiteaves in the shallow 
southern basin of the Oulf, bat not foand within the limits 
4yt thifi paper. 

«Cucumaria pentactes, O. P. Muller, 

Molpadia oolitica. Pourtales. ) ^^ Whiteaves MS.] 

Eupyrgus scaber, Lutken. ) 
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T. THE COLLECTION AND PBESEBTATION OF 
ECHINODEBMATA. 



Like other animals, and, indeed, like all natural objects, 
Echinoderms can only be studied from specimens. As far as 
possible, they should be observed in their own homes and 
under their natural conditions of life. But this is not enough; 
they must be taken away to where their anatomy can be 
.studied at leisure and under more favorable conditions, and 
to serve to illustrate to others, and to arouse in them an 
interest in, these forms. How to collect, and, particularly, 
how to preserve Echinoderms, must therefore be an important 
part of our consideration of the group. 

There are two methods of taking them, shore-collecting 
and dredging. The best localities for both are found where 
strong but not violent currents of the clearest water flow over 
bottoms of various kinds, but with rock and gravel predomina- 
ting. For shore-collecting those places are particularly good 
where the tide leaves among the ledges pools with bottoms of 
gravel and scattered boulders. To such places the student 
should go at the time of the spring tides if possible, for the 
greater retreat of the water will lay bare many a treasure 
inaccessible at other times. He should go clad in his oldest 
•clothes and long rubber boots, carrying with him one or two 
ordinary pails, some small bottles or vials of alcohol in his 
pockets, and a spade for digging in the gravel, the handle of 
which can be used as a lever for overturning stones. A com- 
panion to act as general assistant will be found of great value. 
Then, looking upon the less exposed open places, peering 
under ledges and among boulders, searching among the sea- 
weeds, digging in the gravel, overturning stones and scanning 
their under sides, the student, if his heart be in his work, 
• cannot fail of a rich harvest. 
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But many species live always below low- water mark, and to 
take such a dredge is required. The latter may be of the 
same pattern for all depths. It consists essentially of an iron 
frame, about eighteen inches long by six broad; the long sides 
are scraping jaws of thin flat iron, somewhat diverging; the 
short sides are simply round bars connecting the scraping pieces. 
From the sides slender bars run convergingly forwards for the 
attachment of the rope, and behind drags the bag (made of 
very coarse canvas, or, better, fine netting), which is to catch 
all that is loosened by the scraping jaws.* The dredge is to 
be dragged behind a sail boat, and the student will learn 
in a surprisingly short time all the proper methods, phvces, 
precautions, difficulties, pleasures and uses of dredging, which 
it would take many pages to set forth here. 

There are two principal ways of preserving Echinoderms, 
dry or in a preserving fluid. The first method is much the 
less expensive and in many ways the more convenient, but is 
not suited for specimens which are to be used for the study 
of the internal organs or other soft parts. The only preser- 
vative fluid of value is alcohol, the ordinary spirits of wine of 
the druggists. Methyl alcohol or methylated spirits, which is 
cheaper, may be used for temporary storage and the like, but 
it is not so well suited for permanent preservation of valuable 
specimens. But no specimen should be plunged directly into 
the strong alcohol from water, for great shrinkage would 
result. They should be placed first in alcohol which has been 
diluted with nearly its own bulk of fresh water, left three or 
four hours and then be transferred to the stronger grade. 
Bottles with ground glass stoppers should be used for the 
permanent preservation of alcoholic material, as they reduce 
to a minimum the amount of evaporation. 

For preserving specimens dry it is only necessary to fix in 
some way the tissues so that the animal will keep its shape, 
and then to dry it, preferably by artificial heat. A few Echino- 
derms do not need this preliminary fixing but may be dried 
at once. 



* The limits of our space will not allow of a full description of the dredge or 
dredging; such may- be found in almost any work on seashore animals, such for 
instance as J. H. Jetton's *'Life on the Seashore/' [Salem, Bates.] 
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Crinoids. The Crinoids may be simply dried in the sun 
or by artificial heat, but being fragile are best preserved in 
alcohol. One can well afford the alcohol for a Crinoid. 

Ophiurans. So abundant are the hard parts in this 
group that if the internal anatomy be not needed, they may 
simply be dried, preferably by artificial heat. Better results 
are obtained by the method described below for Starfishes. 

Starfishes. Some Starfishes will keep their shape when 
simply dried in the sun, but most of them will expel water 
and collapse under this treatment. But if their tissues be 
hardened before the drying this will not happen. This can 
best be done by taking them very quickly from a glass vessel 
of water in which they are alive and expanded, and plunging 
them suddenly into a vessel containing enough alcohol of any 
grade beween forty and sixty per cent to cover them. In 
this they should be allowed to remain about half an hour, 
when they should be taken out and dried by artificial heat. 
This may be best done by placing them some distance above 
a stove upon a piece of cloth supported by a wooden frame. 
In this way the form and, to a great extent the color, of Star- 
fishes may be beautifully preserved. Of course the alcohol 
can be used for this purpose over and over again. There can 
be substituted for the use of the alcohol in this method, fresh 
water heated nearly to boiling, in which the specimens are to 
be plunged for a few seconds only and then dried as above 
directed. 

Sea-Urchins. These may be treated as recommended for 
Starfishes, particularly when it is wished to retain the spines. 
If simply the shell is wanted, the animal should be boiled for 
a few minutes in a weak solution of caustic potash, when all 
animal matter can be easily washed away. 

HoLOTHURiANS. Thesc can be well preserved only in 
alcohol. 
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EXPLANATION OF PLATE. 



Pig. 1. Antedon Eschrichtii. After Duncan and Sladen, (U). One- 
half natural size. 

Fig. 2. Gorgonocephalus Agassizii. After Dunear, and Bladen, (U)' 
One-half natural size. 

Fig. 8. Ophiopholis aculeata. After Agasaiz, (E). One-half natural 
size. 

Fig. 3x. Ophioglypha robusta. After Duncan and Sladen, (U). Three 
times natural size. 

Fig. 3y. Ophioglypha Sarsii. After Duncan and Sladen, {JJ). One-half 
natural size. 

Fig. 4. Asterias Forbesii. After A. Agamz, (K). One-half natural 
size. 

Fig. 5. Brachiolaria of Asterias Forbesii. After E. B, Wihon, From 
W. K. Brooks' '* Handbook of Invertebrate Zoology." 
Greatly magnified. 

Fig. 6. Stichaster albulus. After SUmpson, (D). Natural size. 

Fig. 7. Crossaster papposus. After Forbes, (A). One-fourth natural 
size. 

Fig. 8. Solaster endeca. After Forbes, (A). One-fourth natural size. 

Fig. 9. Ciibrella sanguinolenta. After A. Agassk, (K). Natural size. 

Fig. 10. Hippasteria phrygiana. After VerriU. Report U. S. Fish 
Commission for 1883. One-fourth natural size 

Fig. 11. Ctenodiscus crispatus. After A, Agassiz, (K). One-half 
natural size. 

Fig. 12, Pteraster militaris. Upper surface. After Duncan and 
Sladen, (U). One-half natural size. 

Fig, 12a. P. militaris. Under surface. After >Si»r«. Copied by F<?m/^, 
Report U. S. Fish Commission for 1883. One-half natural size. 

Fig. 18. Strongylocentrotus dr5bachiensis. After A. Agassiz, (K). 
One-half natural size. 

Fig. 14. Echinarachnius parma. After A, Agassiz, (K). One-half 
natural size. 

Fig. 14a. Pluteus of E. parma. After J, W. Fewkes, Bulletin Museum 
Comparative Zoology, Vol. XIL, No. 4 Greatly magnified. 

Fig. 15. Psolus phantapus. Underside. After Forbes, {A), One half 
natural size. 

Fig. 16. Lophothuria Fabricii. After A. Agamz, (K). One-half 
natural size. 

Fig. 16a. L. Fabricii, under side. After Duncan and Sladen, (U). One- 
half natural size. 

Fig. 16b. Larva of L. Fabricii. After J. H, Emerton, " Life on the Sea- 
shore." Greatly magnified. 

Fig. 17. Pentacta frondosa. After J. K Emerton, ** Life on the Sea- 
shore." One-fourth natural size. 

Fig. 18. Caudina arenata. After A, Agassiz, (E). One-half natural size. 

Fig. 19. Chirodota Isevis. After Duncan and Sladen, (U). Natural size. 
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ARTICLE II. 



MOLLUSCS FOUND IN THE OYSTER BEDS OF 
COCAGNE, N. B., 

BEDEQUE AND SUMMERSIDE, P. E. I. 



BY REV. HENRY W. WINKLBY, OF ST. STEPHEN. 



[Read 6th March. 1887]. 

The materials for the investigation which has yielded the 
accompanying list were as follows: Two barrels of oysters 
from Cocagne, N. B., one barrel from Bedeque, P. E. L, 
and about thirty-five barrels from Summerside, P. E. L 
Small shells reported occur chiefly in the mud or sand dredged 
up with the oyster. The process of investigation has been 
to take either the oyster shells themselves, or the mud which 
settles in the barrel, or is left on the table where the oysters 
are opened, clean with a little water, then examine carefully, 
with a lens, all the fragments which remain. 

The work has been done chiefly on oysters from Summer- 
side, those being the ones at hand. Much more might be 
obtained by a careful search among other beds, but I give the 
list as it is. 

Thanks are duo to Mr. W. F. Ganong, of Harvard College,. 
for his assistance in determining species. 

An extempore talk, illustrated by the specimens found, 
was delivered before the society at its meeting in March. 
The following species were found: — 

^assa trivittata. Occurs occasionally at Summerside and Cocagne. 

Specimens small. 
^ofsa obsoleta. A single specimen from Summerside. 
Colurnbella Itmata. Occurs regularly at Summerside, varying in Golor- 

from a very dark brown to a bright tint mottled with brown. 
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Lunatia heros. Dead specimens occur at North Summerside and Co- 
cagne. Frequently they are grown to the oysters. 

Turbonilla inierrupta. More or less common at Cocagne and at Summer- 
side. 

Odostomia trifida. Abundant at Cocagne and Bedeque. 

Odostomia fusca. Rare at Bedeque. 

Odostomm seminuda. Abundant at Summerside. 

Ceriihiopsis Greenii, Not infrequent at Summerside. Occurs also at 
Bedeque. 

Mttium nigrum. Common at Bedeque and occasionally found at Sum- 
merside. 

Littorina pcUliata. Rare at Summerside, t. c, in the oyster beds. 

Littorina tenebrosa. One or two small specimens found at Summerside. 

Lacuna neriioidea. One specimen (probably of this species) at Cocagne. 

Bisaoa minuta. Occasionally at Cocagne. Specimens not extra flQC. 

Crepidula plana. Very common and fine at Summerside. Occurs also 
at Cocagne and Bedeque. An interesting specimen in its variations^ 
broad, long, flat, curved, and other shapes to suit its position. It 
lives attached to the shell of the oyster. Color varying from pure 
white to pea green. Largest about one inch long. 

Crepidula fomicata. By far the most common, occurs in thousands, 
from one and a half inches in length to the minute young forms. 
It also clings to the oyster shell, or to those of its own species, 
sometimes there being three piled one on another, the lowest cling- 
ing to the oyster. Color externally is usually a dingy green or 
light cream mottled with brown. The interiors of no two are alike, 
striped, mottled, etc., with shades of maroon and cream color. 
One specimen had an interior almost jet black, and another is 
nearly pure white. 

Utriculm canalicxdatus. Occasionally at Summerside. One specimen 
from Cocagne shows that more might be found by searching. 

Anomia ephippium. Occasionally at Summerside. 

Oatrea Virginiana. Has been reported from all these places, but as it is 
the companion of all in this list, I include it. 

Mytilus edtdis. Abundant at Cocagne, occasional at Summe^ide, occurs 
also at Bedeque. This species presents interesting variations. On 
the south shore of the Province it is narrow with deeply arched 
valves, the interior nearly black in color. At Bedeque and Sum- 
merside the shape is broad and flat with a conspicuous white lining. 
There is a marked difference between the two places, however; a 
difference which looks like quality, Summerside shells being much 
finer in color and smoothness, those at Cocagne having a dingy 
look. The variety pelluddua occurs, and yields very fine specimens. 
A striped variety also occurs, having parallel bands of black and 
amber running lengthwise. 
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Cardium pinnulatum. Not infrequent at Summerside. 

Venus mercenaria. In thirty barrels of oysters ordered from one firm at 
Summerside a single specimen occurred. In one barrel from 
another firm eight or nine were found. It evidently occurs in 
some parts to the exclusion of others. The type specimen seems 
to have tips of purple on the point (interior) in each shell. A pure 
white is found. Another has one valve colored and one white. 
Again it occurs with the purple color around the entire circumference. 

Tellina tenera. This delicate and beautiful shell occurs at Summerside, 
but is so easily broken that only one whole specimen is reported. 

Peiricolapholadi/ormis. Rare at Summerside. 

Saxicava rugosa. Occasionally, but very small at Cocagnje. 

Tandora trilineata. Not infrequent at Summerside. 

Cumingia tellinoides. Occurs occasionally at Summerside, those found 
being mostly young forms. 

Corbula contracta. Common at Cocagne. 

Mactra lateralis. Summerside (?) 

St. Stephen, N. B.. March 26th, 1888. 
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ARTICLE III. 



DOES OUR INDIGENOUS FLORA GIVE EVIDENCE 
OF A RECENT CHANGE OF CLIMATE ? 



BY J. VROOM, ST. STBPHBN, N. B. 



The flora of New Brunswick is too little known, as yet, to 
warrant any attempt at giving a definite answer to the ques- 
tion. What follows is only suggested as a possible inference 
from some of the most striking features in the different floral 
regions of the province. 

The plants of what we now call our indigenous flora have 
probably come to us from various directions and at different 
times. To trace the journeyings of any one species is. of 
course, impossible. We can only ask whether our sub-arctic 
plants have lingered here since the glaciers receded, or have 
once passed on in their northern migrations and been again 
driven southward to replace less hardy species; and whether 
a general movement in either direction is now going on. 

A general movement of plants towards the equator is one 
of the acknowledged facts of geographical botany. The late 
Prof. Gray has also noticed that plants tend to move from 
east to west rather than from west to east. These movements 
would be almost infinitely slow — their rate not to be measured 
by years or by centuries, but rather by geological divisions of 
time — and the word recent must be understood accordingly. 
Reasoning from the laws above stated, an unchanging climate 
here, throughout such an extensive period, should have made 
continental Acadia, from its geographical position, a centre 
of distribution for the plants of the New England States. 
The same would be the case, and more noticeably so, if an 
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increasing severity of the seasons bad been forcing tbe sontb- 
western migrations. But, if our climate is or bas been grow- 
ing milder, we sbould expect to find tbe New England flora 
advancing, and nortbern forms receding before it. Tbougb 
tbe matter is by no means so simple as tbis, tbere are certain 
facts wbicb seem to sbow tbat tbe latter is nearest to tbe true 
state of tbe case. 

One ground for tbis opinion is found in tbe widely separated 
stations and scattered growtb of plants of a nortbern range. 
Of a list of about one bundred and forty species tbat are more 
abundant elsewbere tban witbin our province, nearly one 
bundred are of distinctly northern or northwestern distribu- 
tion. Such a large majority seems to prove tbat tbe causes, 
whatever they are, which hinder such scattered plants from 
growing abundantly here are acting most strongly upon those 
of a northern range. 

What at first appears as an objection to tbe argument is 
the fact that there are twelve southern species in this list of 
scarce plants. They are as follows: 

Lechea minor, Polygonum hydropiperoides, 

Spergularia rubra, P. arifolium, 

Ilex verticillata, Xyris flexuosa, var. pusilla, 

Gaylussacia dumosa, Cyperus esculentus (= phymatodes), 

Fraxiniis pubescens, Scirpus atrovirens, 

Limnanthemum lacunosum, S. Clintonii. 

Add to these Eleocharis Bobbinsii, found in one locality in 
New Brunswick, and not yet reported in Maine, and we 
have a list of thirteen scattered southern forms. But it will be 
found that all but one of them are plants growing in water or 
in wet places, and just such as could be most easily carried 
by aquatic birds; and it may be argued tbat their seeds were 
brought here as plentifully at earlier times when birds of 
passage would have been as abundant as at present, and tbat 
a higher summer temperature is only now beginning to admit 
of their growtb. 

Tbe continued existence of an isolated group of northwestern 

plants in the St. John valley is evidence tbat our climate has 

riot since glacial times been very much warmer than at present; 
6 
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while straggling members of the group seem to indicate that 
they have but recently retreated from the southern hills. 

In contrast with these we have the following New England 
plants in the southwest of the province: 

Viburnum acerifolium, Lobelia cardinalis, 

V. dentalum, Potamogeton hybridus, 

V. Lentago, P. rufescens, 

Cephalanthus occidentalism Cladium mariscoides, 
Isoetes echinospora, var, Braunii. 

Some of these are scarce; others are very abundant in suit- 
able localities. None of them have yet been seen farther 
east, but all occur in Maine. While for want of information 
they cannot be traced back in an unbroken line, yet they 
seem like the advanced guard of a host of invading plants, 
slowly advancing, and, unless checked by some secular change 
of climate, destined to cover the greater part of New Bruns- 
wick before they reach their limit of growth. 

Though the evidence is not conclusive, and at best would 
not prove an interrupted amelioration of climate, still, it 
would seem, the present condition of our Acadian flora, to 
some extent, favors the opinion that our climate has, within 
comparatively recent times, been growing less severe, and the 
general tendency of plant migrations has been toward the 
north. 
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THE KEPORT OF THE COUNCIL. 



The Council beg to submit the following account of the 
condition of the society and the work done during the past 
year. 

The membership has been increased by the addition of 
several ordinary, corresponding and associate members. 
Dr. Bailey, of Fredericton, has been made an honorary mem- 
ber, and Messrs. Chamberlain and Hay added to the life 
members. 

The Sixth Annual Bulletin was published during the sum- 
mer, and copies distributed to members, etc. 

Meetings. — During the year eight regular meetings were 
held, at which papers were read as follows: 

1887. 

Feb. 1. Algae of New Brunswick, by G. U. Hay, M. A. 

Mar. 1. Florida and the Bahamas, by D. R. Jack. 

Apr. 5. A Business Meeting. 

May 3. Notes on Ornithology, by Messrs. Chamberlain, Cox and 
Morrisey. 

Nov. 1. A Basal Series of Cambrian Rocks in Acadia, by G. F. Mat- 
thew, (Published in Canadian Record of Science). 

Dec 6. Origin of the Southern Fauna in the Gulf of St. Lawrence, 
by W. F. Ganong, B. A. 
1888. 

Jan. 3. On the Arctic Character of the Surface Fauna of the Bay of 
Fundy, by Prof. J. Walter Fewrkes. 

Library. — A large number of books and pamphlets have 
been added to the Library, many in exchange for the Bulletin. 
Of these the more important are the Monographs and Bulle- 
tins of the United States Geological Survey. 
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Museum. — While there has been no large addition to any 
single department of the Museum this year, there have been 
considerable additions in several departments. The com- 
mittees on Geology, Botany, Invertebrate Geology and Orni- 
thology have done valuable work in their several departments. 

School of Science. — A Summer School of Science was held 
during the first week of July under the auspices of the 
society, and was attended largely by teachers from the various 
parts of the Province. Practical instruction, both in the 
field and laboratory, accompanied the lectures and addresses 
on various branches of Natural Science given by several 
members of the society. 

Lectures on Science. — Another important work undertaken 
by the society, and now in progress, is the course of lectures 
on Elementary Natural Science. They are conducted on 
the principle of the summer school referred to above. The 
series includes nineteen lectures on Chemistry, Mineralogy, 
Zoology and Botany, and thus far have been well attended. 

In closing, the Council would express their thanks to the 
gentlemen who have prepared papers to be read before this 
society; and also to the city papers for publishing preliminary 
notices of the meetings. 



Appendix. 77 



DONATIONS TO THE MUSEUM. 



Date. 



1887. 
Feh 



Mar, 



May 



Nov, 



1888. 
Jan, 



Donor's Name and Article Presented. 



M. Chamberlain. — Razor Bill Auk, Common Guillemot 

(from Murr Ledges), Sea Pigeon in Winter Plumage. 
Louis M. Todd.— Least Fly-catcher. 
W. D. Maithew. — 15 species Molluscs, chiefly Pulmonifera 

of New Brunswick. 
John Mosrr. — 200 species of Mosses of New Brunswick. 
W. F. Best.— Horned Toad of California. 
Jas W. Banks.— Moth, Nests of Olive Backed Thrush and 

Hudson Bay Tit. 
Louis M. Todd, Calais, Me. — Fly-catcher. 
Jas. a. Estey,— Fossil Tree {Lepidophloios) from Nauwige- 

wauk, King's Co 
A. Marrham. — 'HloYlw^c {Gonuhiria) imbedded in Manganese, 

from Markhamville, King's Co. 
W. T. L. Reid, Fredericton.— Fossil ^\iOVigQ {Dictyophyton\ 

from Spririghill, York Co, 
Mrs. C. E. Huestis.— Water Beetles {Dysticus llarrisii) 

Fresh Water Clams (Unio complanatiis and Mar- 

garitana arcuaia\ Saucer Shell {Pecten teiiuicostatics)^ 

Bonnet Limpet (Crepidula\ all from Parrsboro, N. S. 
R. T. Saunders. — Butterflies, 30 species, from India and 

Japan. 

Mrs. W. Bo wden.— Fossil Plant, from Springhill Mines, 

. N. S. 
G. F. Matthew, -Casts of two Trilobites (Paradoxides, re- 

gina and P, lamellatits), 
W. J. Wilson. — Two Ferns (Onoclea sensiMlis and var. ob- 

tudlohata, Torr.), from Hanford Brook, St. John Co. 
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DONATIONS TO THE LIBRARY. 



Date. 



1887. 
Feh, 



Mar. 



May 



DoNOR*s Name and Title of the Book 



Smithsonian Institution.— Report, 1884, Parte I. and II. 

(November) Report, 1885, Part I. 
Alfred Sebly. —Mosses of North America. 
Dk S. H. Scudder, Cambridge.— Earliest Winged Insects of 

America. 
Dr. a. R. C. Sblwyn, Ottawa. — Economic Minerals of 

Canada. 
M. Chamberlain.— The A. O. H. Code and Check List of 

North American Birds. 

Director United States Geological Survey. — Bulletins 
Nos. 30 to 33; (March) Monograph No. 11, Geologi- 
cal History of Lake Lahontan; (April) Mineral Re- 
sources of United States, 1885; (November) Sixth 
Annual Report, Bulletins Nos. 34 to 39; (January, 
1887) Mining Industries of Leadville. 

Rt. Rev. Bishop Kingdon. — Notice of the Chief Monu- 
ments in the Museum of Egyptian Antiquities at Cairo. 
Some Account of the Blackmore Museum, Salisbury. 
Catalogue of Salisbury Museum. Wiltshire Archae- 
ological and Natural History Magazine, Nos. 22, 24 
to 68. 

Trustees of American Museum op Natural History. — 
Vol. I., No. 8; (November) Vol. II., No. 1. 

Academy op Natural Sciences, Philadelphia. —Proceed- 
ings, Part ni. ; (November) Part, I, 

New York Microscopical Society. — Journal, Vol. H., 
No. 9 and 9</; (November) Vol. HI., Nos. 1 to 4. 

Natural History Museum, Vienna. — Vol. L, No. 4; Vol. 

n., No. 1. 
Societb Malacologique de Belgiqur.— Proceedings, Vol. 

XV., 1886; (December) January to May,1887. 
Natural History Society op Montreal.— Canadian Record 

of Science. 
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Donations to the Jj\B^xivi. — (Contimie(l) 



Datk. 

1887 
May 



Nov, 



Dee, 



1888. 
i Jan. 



Donor's Name and Title of the Book. 



Ottawa Field Natuhalist' Club. — Proceedings, Vol. II,, 
No. 3; (November) ProceediDgs for July and Au- 
gust, Vol. I., No. 8. 

F. W. Putnam, Cambridge, Mass. — Conventionalism in 

American Art. 
Peabody Museum op Archeology, Cambridge, Mass. — 

Report, Vol. HI., No. 7. 
E. Gilpin, Esq., Halifax.— Quarterly Journal Geological 

Society, London. Jan. , 1888, same Journal. 
Rt. Rev. Bishop Kingdon.— Wiltshire Archaeological Maga- 
zine, No. 69. 
Geological Society, London. —Abstract of Proceedings, 

Nos. 476 to 492 and Nos. 493 to 509. 
Colorado Scientific Society. —Vol. XL, Part II. 
Canadian Institute, Toronto. — Third Series, Vol. V., 

No. 1. 
Belfast Naturalists' Field Club.— Series 11,, Vol. 11., 

Part VI. 
Natural History Society, Glasgow.— Proceeding, 1885-6, 

Vol. I. New Series, Vol. IH. 
C. Richardson, Washington. — Analysis of Commercial 

Fertilizers. 
Geographical Society, Leipzig. — Proceedings, 1884 to 

1885. 

G. F. Matthew. — Art Memoirs of Museum of Lund, Swe- 

den, 1867 and 1869. 
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Officers of the Society for 1888. 



Patron — His Honor Sir Leonard Tilley. 

Prmdent—ljiB. Botsford, M. D. 

Vice-Presidents ^Qeo. F. Matthew, M. A., G. U. Hay, Ph. B. 

Tream/rer — Alfred Seely. 

Corresponding Secretary — Jas. B. Estey. 

Becording Secretary — W. J. Wilson. 

Librarian— Miss A. P. Fitch. 

Curators — M. Chamberlain, Thos Stothart, G. Ernest Fairweather. 

Members of Council— W, F. Best, Edwin Fisher, John Montgomery. 



Standing Committees for 1888. 



Physics and Chemistry — W. F. Best, G. U. Hay. 

Meteorology — W. F. Best, Gilbert Murdoch. 

Geology— G. F. Matthew, L. W. Bailey, W, J. Wilson. 

Botany- G. U. Hay, J. Brittain, J. Vroom. 

Entomology — M. Chamberlain, J. Brittain, Mrs. C. E. Huestis. 

Invertebrates— W , F. Ganong, P. R Inches, M. D., S. W. Kain. 

Reptiles and Wishes. — Peter Campbell, S. W. Kain, W. S. Harding, 

M. D. 
Ornithology— Jd, Chamberlain, A. Morrisey, F. W. Daniel. 
Mammals — M. Chamberlain, Peter Campbell. 
Library— Miss A. P. Fitch, G. E. Fairweather, M. Chamberlain, 

Thos. Stothart. 
Essays and Lectures— G, F. Matthew, G. U. Hay, L. B. Botsford, M. 

D., James A. Estey, E. Fisher, John Montgomery. 
Publications— M, Chamberlain, G. F. Matthew, G. U. Hay, A. Seely, 

W. F. Best. 
Hall—G, E. Fairweather, W. J. Wilson, G. F. Matthew. 
Finance— A., Seely, Edwin Fisher, W. J. Wilson. 
Press-G, U. Hay, Thos. Stothart, S. W. Kain. 
Delegate to the Royal Society of Canada— 'Hi., C^afi^berlain, 
Mermt^^-y^. F. Best, 
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